10 Novenber 2006 1 FLU D TRANSPORT PI PE JO NT BACKGROUND OF THE | NVENTI ON

5 1. FIELD OF THE | NVENTI ON The present invention rel at NEQﬂﬂxﬁgb@§ for a
fluid transport pipe for use in e.g. connecting a fluid piping device such
as a branch pipe or a sluice 10 val ve between opposed term nal ends of two
fluid transport pipes so as to confunicate with through bores defined in
peripheral walls of the respective fluid transport pipes, and nore
particularly to a fluid t FBUSPOTRAPSPERT OPTRE hawimy a cylindrical 15
connecting portion projecting froma body of the joint.. 2, DESCRI PTI ON
OF THE RELATED ART 20 A conventional fluid transport pipe joint is shown
in Fig. 17. As shown, this joint to be connected with a fluid transport

pi pe P incl uBASKEROERD QB| THE | BYVENHEMbers B1, B2 and B3 to be fitted
around a peripheral wall 50 of the fluid transport pipe P, 25 with the
split joint nmenbers Bl, B2 and B3 being 10 Novenber 2006 2 rigidly

connected with each other by neans of bolts 51 and nuts 52. The first
spli? joint henbBFEEL YppbEedtNYENEIMr ough bore 50a defined in the

peri pheral wall

The present invention relétes to a Jjoint for a

fluid transport pipé for use in e;g. connecting a

fluid piping device such as a branch pipe or a sluice

10 . valve between opposed terminal ends of two fluid
transport pipes so as to communicate with through

bores defined in peripheral walls of the respective

fluid transport pipes, and more particularly to a

fluid transport pipe joint having a cylindrical

i5 connecting portion projecting from a body of the

Joint.

2 DESCRIPTION OF THE RELATED ART

20 | A conventional fluid transport pipe joint 1is
shown in Fig. 17. As shoﬁn, this joint to be
ﬁonnected with a fluidrtransport pipe-P includes three
split joint members Bl, B2 and B3 to be fitted around
a peripheral wall 590 of,fhe fluid transport pipe P!

25 with the split_jéint members Bl, B2 and B3 being




50 of the pipe. integrally includes, as an integral 5 projection, a
cylindrical connecting portion 53 for comunicating w (hNbh@enbdanotgwh bore
50a in a direction normal to an axis X of the fluid transport pipe P.
Further, this cylindrical connecting portion 53 integrally includes, at a
| eadi ng end thereof, a 10 connecting flange 53A to which the
above-nentioned fluid piping device such as a branch pipe or a sluice
valve is to kegaanpecbtlectaghwoiht Bechpbthe£obnattamg srderiss Bly, B2 and
B3 is engaged with and retained by an elastic sealing 15 elenent 54 for
fluid-tightl ywndeahitng5a.gapTher fiedsti $hl 1 bhejoin ermeevephty alppweddd 50 of the
pi pe as well as the connecting portions between these split connecting
menbers Bl, B2 andiBPuadi dearet $0e t fef peed pher dhe digrdgheswlofvalde pi pe so
as to prevent |eakage of 20 ' fluid fromthe through bore 50a. However,
with this coﬁQeﬁﬁiG%ﬁ pige joregralhg ipioltdepri fScotheb? FAgTRdnber Bl
and the cylindrical . connecting nenber 53 are integrall¥ forsqugy nmeans of
castPng. ThePEPOFELiQRI h Scci MGl aperart hakROBEIBR - 4Pt & ent i a

setting due to poor or.soft,. ground, 10 venber 06. 3 the cqnnection

et weon tho PPPBURSERHARGrHEC Ty LHEHUE T SrtR nd oy I adr

connecting pRLLLON 23 JIPYaPPs SYDIEC che 184G £ GANoSXt gEpa! f.orce (such
Further, this cylindrical connecting portion 53

integrally includes, at a leading end thereof, a

10 connecting flange 53A to which the above-mentioned

fluid piping device such as a branch pipe or a sluice

valve is to be connected.
Each of the split connecting members Bl, B2 and
B3 is engaged with and retained by an elastic sealing
15 element 54 for fluid-tightly sealing a gap formed with
. the outer peripheral wall 50 of the pipe as well as
the connecting portions between these split connecting

mémbers Bl, B2 and B3 adjacent in the peripheral

direction of the pipe so as to prevent leakage of
20 " fluid from the through bore 50a.

However, with this conventional pipe joint, the
first split comnecting member Bl and the cylindrical
connecting member 53 are integrally formed by means of
casting. Therefore, with occurrence of an earthquak?

25 or differential setting due to poor or soft ground,



as a bending nonent) effective in a direction 5 transverse to an axis Y of
the cylindrical connecting portion 53 (a shearing direghnRRmb&@0bhat the
connection may be broken or damaged. Then, in order to restrict the
possibility of such damage or breakage in the connection due to an 10
eart hquake or differential settlenment, the construction of Fig. 17 provides
that the connecting flange 53A of the cylindrical connecting portion 53 of

the first splife | ObRheRIRE tﬁ’éubéea'éﬁg% opectad s PYnRRUIS P bolts 55
and nuts 56, with a flexible 15 joInt Is omi-directionalTy

pi vot abl e rehalivee #P LAQ c@cmee{ylﬂgd;i@@gecéaﬁecmﬁg tptthen gt nmenber
Bl. Referring nore particularly to this flexible joint C this flexible
joint Cinclu@gsba $ESLFEr to2@ iR iFakkin®n A @EINGorie afswsid t her eof |
a connecting flange 57A corresponding to and to be connected with the
connecting flaange 33 dfi ndhembiresit )Splffepdiinte ninben Bilirandiaminserting
pi pe nmenber. 58 having a connecting flange 58A inserted into the 25
receibver pi pérposviegsestoan aning! «ff thali srhinénicdd dovesdfekn2006 4
thereof, an inserting pipe portion 58B to be connected with the external

pi pi ng devi c@9 Tmhionj st {iangs be pe igtd t f1ém <5881 oM k hespnsdra Fnd hst pe

connection may be broken or damaged.

Then, in order to restrict the possibility of

such damage or breakage in the connection due to an

10 earthquake or differential settlement, the

construction of Fig. 17 provides that the connecting

flange 53A of the cylindrical connecting portion 53 of
the first split joint member Bl is fixedly connected,
by means of bolts 55 and nuts 56, with a flexible

15 Jjoint C which is omni-directionally pivotable relative
to thé connecting flange 53A, i.e. to the joint member
Bl.

Referring more particularly to this flexible

Joint €, this flexible joint C inciudes: a receiver
20 ‘pipe portion 57 having, at an end &hereof, a
cqnnecting fléﬁ;; 57A corresponding to and to bhe
connected with the connecting flange 53A of the first
split joint member Bl; and an inserting pipe member 58
having a connecting flange 58A inserted into thg

25 receiver pipe portion 57 and having, at a distal .end



menber 58 is fornmed as a partially spherical portion 5 including a
partially spherical, second sliding contact face 58a t @yseuBnh&i@og! | dabl e
contact with a partially spherical, first sliding contact face 57a forned
in an inner peripheral surface of the receiver pipe portion 57. Further,
on the opening side of the 10 first 4sliding face 57a of the receiver pipe
portion 57, there are provided a sliding contact guide nenber 59 having a
partially sphafdfab ¢t hi rgnsliﬂ_g@%ﬁﬁg 5985 of Qfo skisdapl ¥sandeo be |
omi-directionally pivotably (i.e.- f eX|b?y), but not |ongitudinally

slidably, guicliged®ecld6si PRERIHGeRiERG LI LA D8B @b viihee | NseHeed
inserting pipe nenber 58 along the first sliding contact face 57a of the
receiver pipanRertiog S¥ipandort {oshaged sroppsy Ghnegrdlidg t pdgeand
retained within a first annular groove 57b defined on the opening side 20
of the first mehbdirn@8f dee ianesb @as to pardiedily ddirequgllc aurddion

i nadvertent w thdrawal of the sliding contact guide nenber 59 to the
openbng sideinkedhéng an rantliarl by aspihe skgkilng sreaped el iding tted and
retained within a second annul ar groove 57c 25 defined also in the first
sl'iding cont septpatefsga BBalboNseEshdm t20rd idRbtlse codt@icFe™ifibp@ portion
57, so that the sealing  nenber 61 |s pressed against the seco%q sl i ding
contact faceP88LiatlyhErhrgdreing bRt mefpdingg contact face a

formed in an inner peripheral surface of the receiver
pipe portion 57. Further, on the opening side of the
10 first sliding face 57a of the receiver pipe portion
57, there are provided a sliding contact guide member
59 having a partially spherical third sliding face 59a
for slidably and omni-directionally pivotably (i.e.
flexibly}, but not longitudinally slidably, guiding
15 the inserting pipe portion 58B of the insertea
inserfing pipe member 58 along the first sliding
contact face 57a of the receiver pipe portion 57, .and

a'C-shaped stopper ring 60 fitted and retained within

a Tirst annular groove 57b defined on the opening side
20 of the first sgliding face 57a so as to prevent,
through contact, inadvertent withdrawal of the sLiding

contact guide member 59 to the opening side.
Further, an annular elastic sealing member 61 is
fitted and retained within a second annular grooveVSTQ

25 defined also in the first sliding contact face 57a of




Then, with the above-described construction 5 connected with the flexible
joint C, when a significant external force is exerted | I verse
direction (shearing direction) to the axis Y of the cyr?ﬁépﬁg%%ﬂ?gﬁnecti ng
portion 53 due to an earthquake or differential settlenment in the poor 10
ground, the receiver pipe portion 56 and the inserting pipe nenber 58 may
flex three-dinensionally along the sliding contact faces 57a, 58a, 59a,
thereby to r C t t I C onegnt h h i irection-
effective on%g%e%ggﬁnqg’ceﬁ(olﬁ{%%t aég%q?ﬁeoﬂ)?s?%sp#ﬁﬁ 1§hj§oiesﬂ%é?rgﬁger B1 and
the cylindrigalntfOANEGt R0 POLELRY DHBa iAGGOr ghaglcdhdl SIP0Sshil e to
restrict the possibility of breakage such as a crack or damage at this
connection. toneset , faE€ F8H NOF tihd hith ahyavia € @igler webetr, 5820 -since the
flexible joint C having the receiver pipe portion 57 and the inserting

pi pe nenber 58 i sThegi dlwitleontect edbonid-hidder tpeidndebeslt monheeni ng
portion 53 of the first split joint nenber Bl, this necessarily  extends
t he 8li st ancecbemseenetihewaxihs Xhaf tfHeeXibile 25 airmhisgort whea Paand t he
distal connecting flange .58A 10 Novenber 2006 6 of the inserting pipe
nenber 58. AsignAgsutentt hgs teoomalr uberrere wills emsdsee dndkgi rabre
‘restriction on the arrangenent of the external pjping deyvjce such as

transverse,direction (shearing direction) to the axis
'Y of the cylindrical connecting portion 53 due to an
‘earthquake or differential settlement in the poor
10 ground, the receiver pipe portion 57 and the inserting
pipe member 58 may flex three-dimensionally along the
sliding contact faces 57a, 58a, 593,_thereby to reduce
the external force component in the shearing direction
effective on the connection between the first split
'15 joint member Bl and the cylindrical connecting portion
53.  Accordingly, it is possible to restrict the

‘possibility of breakage such as a crack or damage at

this connection.

However, according te the above construction,

ZQ since the flexible Jjoint ‘C having the receiver pipe
portion 57 and the inserting pipe member 58 is rigidly
connected with the cylindrical connecting portion 53

of the first split joint member Bl, this necessarily
extends the distance between the axis X of the flui@

25 transport pipe P and the distal connecting flange 58A




a branch pipe or a sluice valve. The construction 5 will further lead to
conplexity and enl argenent of the pipe installing opergjNgPeftig 20085

i ncrease of the volunme of the earth to be dug at the site of piping
installation as well as to increase in the nunber of conponents
constituting the joint. These, as 1® conbined, result in undesirable

i ncrease of costs and the tinme period needed for the installation
operation. —Fhe {LSele LOVERt LB AhkGRAS 5@ .t heaabgve Lasgy,i ot state of
‘the art and its primary object Is to prevent the breakage or damage at the
connection %ankervwReRohneriir stinpRlskel waMdd i fmRer rard cibeioyl igulri cal
connecting portion due to application of an external force effective in

t he sheari ngtdeer @@riatRemdulti RF ARUIS@RGRaAS papier tdegtialke sarchdidd erenti al
settlenment, wthout inposing the undesirable 20 limtations on the
arrangenment ef hotameth gxims nak apiqlivigedendloe .and Wikeh opms i tnigert he. cost s
and tinme period needed for the installing operation of the piping. 25
SUMVBRY OF THELLNYERThEN leafiotenberpl@0bty 7ant combiygenentarpfadgect of the
present invention, there is provided a fluid transport pipe joint

conpri si ng: RBipei ninserlivgbenoiaiebtd dus atp| vircrepgfspdft thie, the

joint body including a cylindrical . L.
© volume of the earth to be dug at the site of piping

installation as well as to increase in the number of

components constituting the Jjoint. These, as

i0 combined,' result in undesirable increase of costs and
the time period needed for the installation operation.

The present inveﬁtion attends to the above-

described state of the art and its primary object is

to prevent the breakage or damage at the connection

156 ~ between the first split joint member and the
cylindrical connec¢ting portion due to application of

an external force effective in the shearing direction

during occurrence of an earthquake or differential

'settlement,- without imposing the undesirable
20 iimitations on the arrahngement of other external
piping device and with minimizing the costs and time

period needed for the installing operation of the

piping.

25 SUMMARY OF THE INVENTION



connecting portion projecting fromthe joint body; characterized in that
said cylindrical connecting portion includes a fixed oys nber
formed integrally with the joint body and a novabl e cy%*ﬂdrlégfémﬁinber
fluid-tightly connectable to the fixed cylindrical nenber to be pivotable
three-dinensionally relative thereto; and said novable cylindrical nenber
includes a sem -spherical outer peri%heral face with defines a spherical
virtual face traversing an inner peripheral face of said joint body. Wth
t he exanpl e constcamidion, twhesn aaspgot f bfanhe extceronal froreeieagurs in the
transverse direction (shearing direction) relative to the axis of the

cyl i ndri caltleornecis ngppovidedh dae fouodcurtenepoot apipear tjbguake or
differential settlenent in poor ground, the fixed cylindrical nenber
formed int egprriwiinly:t e jponnt bbdgy @ndbé heompeabka eyl iadrilaal nenber ,
flex three-dinmensionally relative to each other so as to reduce the force
conponent effarciords erdpehe thennednitorpodyetimedmdiing jaoiayl ibddycand t he
cylindrical connecting portion. Accordingly, it nmay be possible to
restrict tHennsssingenperoviohr aakdgetangdafmge athd hijicanneotiyon. 10
Novenber 2006 8 Further, in conparison with the conventional construction
usi ng the fahadasiterjisedt iint ertbofinectdiny eHdendedeaver genpecpodngi on and t he

inserting pipe _
portion includes a fixed cylindrical member formed

integrally with the joint body and a movable cylindrical
member fluid-tightly connectable to the fixed cylindrical
member to be pivotable three-dimensionally relative
thereto; and sald movable cylindrical member includes a
semi-spherical outer peripheral face with defines a
. spherical wvirtual face traversing an inner peripheral
face of said joint body.
With the example construction, when a significant
external force occurs in the transverse direction

(shearing direction) - relative to the axis of the

cylindrical connecting portion due to occurrence of an
earthquake or differential settlement in poor ground,
the fixed cylindrical member formed integral with the
joint body and the movable cylindrical member flex
three-dimensionally relative to each other so as to
reduce the force component effective on the connection
bgtween the joint body and the cylindrical connecting
portion. Accordingly, it may be possible to restrict the

occurrence of breakage or damage at this connecticn.




portion pivotably relative to each other. The above constructi on of the
enbodi ments of the present invention nmay reduce the di §hapkem Qle%%gen t he
axis of the fluid transport pipe and the distal end of the novab
cylindrical nenber at |east by an anount corresponding to the |ength of
the receiver pipe portion. As a result, it may also be possible to reduce
the volune of the earth to be dug at®the installment site as well as the
nunber of the conponents constituting the entire joint. Consequently, it
may beconme possiibimtitea,achirevecondieizbavewivmht | aned priddvenyioehgect, i.e. to
prevent the breakage or danage at the connection between the first split
] Oi nt- menberorexictuicheé ooy lusidig ciathe cdlpetblag jqiartt i it nhecappli cati on of
‘an external force effective in the shearing direction during occurrence of
an eart hquake: orradicfiverenpipk spbdttiementandv tttout insepasingg phpeundesi rabl e
limtations on the arrangenent of other external piping device and with

m ni m zi ng pdE icest sivnickitiyre rpéat dde neededaflor dther.i Métal bbngeoper ati on
of the piping. The 10 Novenber 2006 9 joint body may include a plurality
of split joiomstrmgtiensofotibe dnibxedmgntennécted mwddergadhvenhéonaround a
~peripheral wall of the fluid transport pipe, a first split joint menber of
t he joi nt mEyberssiuss nidhadi dposege between the axis of the fluid

transport pibe and the distal end of the movable
¢ylindrical member at least by an amount corresponding
‘to the length of the receiver pipe portion. As a result,
it may also be possible to reduce the volume of the
earth to be dug at the installment site as well as the
number of the components constituting the entire
jeoint. Consequently, it may become possible to achieve
the above-mentioned primary object, i.e. to prevent the
breakage or damage at the connection between the first
split Jjoint member and the cylindrical connecting

portion due to application of an external force

~effective in the shearing direction during occurrence of

an earthquake or differential settlement, without
imposing  the undesirable limitations on the
arrangement of other external piping device and with
minimizing the costs and time period needed for the
installing operation of the piping.

The




in opposition to a through bore defined in the peripheral wall of the
transport pipe, said first split joint nmenber integraligynéRmBeRdomaAl d
fixed cylindrical nenber conmunicated with said through bore. Wth the
above construction, the fixed cylindrical nenber is fornmed integral with
one of the joint menbers split along9the peri pheral direction of the

pi pe. Then, in conparison e.g. with a“further construction in which the
joint body is formed of a tubular nenber, the operation for connecting the
nmovabl e cyliatnt cdodyenbay timdlhelef | xedplodalndni caf speniter joaptbe easy,
whereby the entire assenbly operation of the joint may be effected sinply
and  efficieenbgrs The o viiallgy ldardeiadald merdhecanhy obbeconmeothdd with the
fixed cylindrical nmenber defines, in an outer peripheral face thereof, a
first slididgredmbrnalf awdl tndvithy of et italdnppophiepiipal sh&pestt he fixed
cylindrical nmenber nmay define, in an inner 10 Novenber .2006 10 peri pheral
face t her eotPli skwigrid msmhgitn ¢ fo drteaci o ifrdc enentierisn dped ngadtiisgiolsgds pher i cal
shape for comng into slidable contact with the first sliding contact
face; © and Bt oppRROTHEAPS | $Or Gvi dégough phevent idedinedr obigh Sheont act,

i nadvertent w thdrawal of the novabl e
peripheral wall of the transport pipe, said first

split joint member integrally forming said fixed

cylindrical member communicated with said through

bore.

With the above construction, the fixed

cylindrical member is formed integral with one of the
joint ﬁembérs split along the peripheral direction of
the pipe. Then, in comparison e.g. with a further
construction in which the joint body is formed of a
tubular member, the operation for connecting the
movable cylindrical member to the fixed cylindrical

member may be easy, whereby the entire assembly

operation of the joint may be effected simply and
efficiently.

The movable cylindrical member may be connected
with the fixed cylindrical member defines, in an outer
peripheral face thereof, a first sliding contact face
having a partially spherical shape; the fixed

cylindrical member may define, in an inner



cylindrical nmenber fromthe fixed cylindrical nenber, while allow ng the
novabl e cylindrical menber to be pivotably flexed rel ajgMN8véfhdcPB0od 1 xed
cylindrical nenber along the first and second sliding contact 10 faces.
Wth the above construction, when a significant external force in the
transverse direction (shearing diretPion) relative to the axis of the
cylindrical connecting portion due to occurrence of an earthquake 15 or

di fferenti al peetipherant feeep@bergb®ynd, stbenfli ¥eddigy| tewitdcal ramnber and-
t he novabl e cylindrical nenber can snmoothly flex three-dinmensionally
relative to bactinstaheramt Dahlyheppanrticadl yskpper ifeal déodishgandtsecond
sliding contact faces defined in the faces of these 20 nenbers contacting
wi th each ot Béidabher ebotectevénh when fSiucit edtistimel daorteeti Sfamal i ed
suddenly, the occurrence of breakage or danmage at the connection between
the first spPPf PéPRPereMsarsadd tHrRevided i cutevadiriewi dysevah on may be
effectively 25 restricted. 10 Novenber 2006 11 The npvabl e cylindri cal
marrbgr may hSP& A hxi dinefdgsdtthe ihi oht + edawgire br otthahkh&n "l‘h‘é?ééedi anet er

of the fixed | i,ndrical nber; the novable cylindrical nepber may have
an entire ou?gixﬁgFfﬁﬁ rﬁFHFEEefr88n *ﬁtﬂﬁﬁﬁ?t%%&ﬁﬂ%ﬁﬁ%%ll§“§ﬁﬁ%?ical first

sliding while allowing the movable cylindrical member to be
pivotably flexed relative to the fixed cylindrical
member along the first and second sliding contact

10 faces.

With the above construction, when a significant
external force in the transverse :direction (shearing
direction) relative to the axis of the cylindrical
connecting portion due to occurrence of an earthquake

156 or differential settlement in poor ground, the fixed
cylindrical member and the movable cylindrical member
can smoothly flex three-dimensionally relative to each

other along the partially spherical first and second

sliding contact faces defined in the faces of these

20 members cqntacting with each other. Therefore, even
when such external'férce is applied suddenly, tﬁe
occurrence of breakage or damage at the connéctionl
between the first split joint member and the
.cylindrical connecting portion may be effectively

25 restricted.




contact face; the fixed cylindrical nenber defines, in an inner peripheral
face thereof, the partially spherical second sliding cgn 126606
rotatably engageable with the first sliding face of the novable
cylindrical nenber; the stopper neans nay be constituted from an opened
peri pheral edge of the fixed cylindrical nmenber having an inside dianeter
whi ch i's shorter than a maxi nrum di a er of the first sliding contact face
of the novable cylindrical nenber; and the opened peripheral edge of the
fixed " cylindriddle meorsdrl avayy defdmiecad owedngr port i mavd oan akiali ng
insertion of the novable cylindrical nmenber toward the second sliding
cont act fackersfily vliah tise shexiterofthehe anpiablidecylipndtecabfnbhber is
oriented normal to the axis of the fixed cylindrical nenber and allow ng
t he novabl €389 ndvildaldrissBer meabge ; pi ¥beedmounbile t hglardsioflt he
inserted novable cylindrical nenber cones into register wwth the axis of
the fixed RSNSHdriM@al Mefiser an10 eRGvERber 2006 PeRivhehalhefapove
construction, through the cutout portion defined at the opened peri pheral
edge of th&CH &Yt ndPRcaPahehbbly tHRharhval| e féysitndsi Eding nenber is
inserted with the axis thereof being 5 oriented normal to the axis of the
fixed cyli FAtC&At fRsRberneadd *eResY ERPS1FAS BB HOGABLRERY| iBdr i cal

an inner peripheral face therecf, the partially
spherical second sliding contact face rotatably
engageable with the first sliding face of the movable
cylindrical member; the stopper means méy be
constituted from an opened peripheral edge of the
fixed cylindrical member having an inside diameter
which is shorter than a maximum diameter of the first
sliding contact face of the movable c¢ylindrical
member; and the opened peripheral edge of the fixed
cylindrical member may define a cutout portion for

allowing insertion of the movable cylindrical member

toward the second sliding contact face only when the
axis of the movable cylindrical member is oriented
- normal to the axis of the fixed cylindrical member and
allowing the movable cylindrical member to be pivoted
until the axis of the inserted movable cylindrical
member comes into register with the axis of the fixed

cylindrical member.




menber is pivoted until the axis thereof conmes into register with the axis

of the fixed cylindrical nenber. Wth these sinple opergtiQns
~wi thdrawal 10 displacenent of the novable cylindrical néﬁ%g8%%g§ qgﬁ

effectively prevented through contact with the opened peripheral edge of
the fixed cylindrical nmenber. Accordngly, the stopper neans may be
constructed sinple. In addition, in the assenbled condition in 15 which

the novabl e cylindikgalth®enesvd ScbASEFGSEi M} OthaflgRORRBCIRA NIt h t he
fixed cylindrical menber, the entire or alnost entire novable cylindrical

menber i s posrtionedeifisiede atthetHd x@tkread | pdrighérakenbége &6 thleat, the

di stance between the through bore of the 20 peripheral. wall of the pipe

and the di st lixedd «flifmérioslalegbey ,i nthiecalo veeimber crydyirbdr eved shorter,

thereby to provide greater freedomin the arrangenent of the external

pi pi ng devi cRearhe Bl 46 tbnsemtrd widduckheherxbst §lumdepifned pergod needed

for the pipe 25 installing operation. 10 Novenber 2006 13 The first

slid?ng cont @Eterted Haymag def ithed atis af akbal féxedpsaliigdrdradhe out er

- peripheral face of the npvable %ylindrical menber; the inside dianeter of
‘the fixed cyPPRREF taPfenbli? mafbbs sdtseddes PevaPiowcydirdrigetndr aval of

the movabl e Subbadr i gal, RIS W ALPNEES G903 A M Nebhe, e
register with the axis of the fixed cylindrical
member. With these simple operations, a withdrawal

10 displacement of the movable cylindrical member may be
effectively prevented through contact with the opened
peripheral edge of the fixed c¢ylindrical member.
Accordingly, the stopper means may be constructed
simple. In addition, in the assembled cdndition in

15 | which the movable cylindrical member is inserted into

- and connected with the fixed cylindrical member, the

entire or almost entire movable cylindrical member is

. positioned inside the fixed cylindrical member. So

that, the distance between the through bore of the
20 ~peripheral wall of the pipe and the distal end of the
movable cylindrical member may be‘even shorter,
thereby to provide greater freedom in the arrangement
of the external piping device and also to further
reduce the costs and time period needed for the pripe

25 installing operation. . '




in the inner peripheral face of the fixed cylindrical nenber and at a
portion of the inner peripheral face co-extending fro l'iding
contact face contacting the first sliding contact facgm%$§?%ggpg§¥gble
cylindrical nenber, there may be provided a sliding contact guide nenber
having a partially spherical third sljding contact face for comng into
slidable contact with the first sliding contat face of the novable
cylindrical nenber and a stopper nenber for preventing, through contact,
di spl acenent of T fsfstdi nyldion aceniguddef aembeay t baaddfihedopeni ng; and
said sliding contact guide nenber and said stopper nenber together
constitute &ai @sabpped peghsonWoth thee above eenikhertd ofacaf bér the
partially spherical first sliding contact face defined at the end of the
novabl e cylHHIMCEP Yfembdrindg licademeadberal ¢hg theldgi dishethe PExed
cylindrical nmenber, the sliding contact guide nenber and the stopper
nmenber 10 NdRernbereDons infrigad asgbei 8dywlehsehesporti 6A adfagent the
openi ng co-extending fromthe second sliding contact face of the fixed
cyIindricaﬁﬂﬁﬁﬂbeﬁ}taﬂfﬂwﬁﬁe§§§ ithenapopeb lpossi b nigagr epelbeni t hdr anal
di spl acenent of the novable cylindrical menber fromthe fixed cylindrical
nenber whi I ATE™ P Iivy othh fHeki bhxpet GEdhnerecat | xe@eeyri ndri cal

menber and the novabl e cylindrical , _ ,
. : in the inner peripheral face of the fixed cylindrical

member and at a portion of the inner peripheral face
co-extending from the second sliding contact face
contacting the first sliding contact face of the
‘movable cylindrical member, there may be provided a
sliding contact guider member having a partially
spherical third sliding contact face for coming into
slidable contact with the first sliding contat face of
the movable cylindrical member and a stopper member
for preventing, through contact, displacement of the

sliding contact guide member toward the opening; and

said sliding contact guide member and said stopper
member together constitute -said stopper means.

With the above construction, after the partially
spherical first sliding contact face defined at the
end of the movable c¢ylindrical member 1s inserted
along the axis of the fixed c¢ylindrical member, the

sliding contact guide member and the stopper member




menber along the two sliding contact faces. Accordingly, the novable
cylindrical nenber may have any desired shape at the ofjfgivaxbal2086d
t hereof, which shape is suitable for connection of a particular external
pi ping device. In this manner, this construction nmay provi de even greater
designing freedom in conparison with the construction defined in the
appended claim4. Mreover, for disconnecting the novable cylindrical
menber fromthe fixed cylindrical nenber, this disconnecting operation is
possi bl e byareneseagbided stdpperherepbetibnomdireehitxedhe cpbendnigcal menber,
even with the novable cylindrical nenber kept connected with the external
pi pi ng deviee:extdaiang t frrommabher sefcodids conimEctol ngpropertat face may be freely
chosen, depending on the particular operational requirenments. The joint
may furtherthonprked rcelléadabrellmabeabefit2008hess, t époray yoei xi ng means
for tenporarily fixing the novable cylindrical nmenber to the fixed
cyl i ndri calPoSsfifder . tW tire et cotidhdreriadn, difleld¢xeshicyldfndtheal 5
menber and the novabl e cylindrical menber together constituting the
cyl i ndri cal™THHeEC 1 g sBritdadn eateder effet etlhe | Exkpflecyhisdrdratnsi onal |y
relative to each other. Further, in connecti nJg_; t he external piping

e

member while allowing the pivotal flexion between the
fixed cylindrical member and the movable cylindrical
member along the two sliding contact faces.
Accordingly, the movable cylindrical member may
have any desired shape at the other axial end thereof,
which shape is suitable for connection of a particular
external piping device. In this mannexr, this
construction may ©provide even (ggreater designing
freedom, in comparison with the construction defined
in the appended claim 4. Moreover, for disconnecting
the movable cylindrical member from the fixed

cylindrical member, this disconnecting operation 1is

possible by removing the stopper member from the fixed
cylindrical member, even with the movable cylindrical
member kept connected with the external piping device.
Hence, the manner of disconnecting operation may be
freely chosen, depending on the particular operational
requirements.

The joint may further comprise releasable




device to the novable cylindrical nenber, the novable 10 cylindrical nenber
may be tenporarily fixed to the fixed cylindrical menbgynByeniRangoef the
tenporary fixing means. Therefore, it is not necessary to nmalntalin, by
e.g. a hand, the novable cylindrical nenber at the predeterm ned
connecting posture, which 15 nmenber1bends to incline dowwards by the

wei ght of its own. Thus, the connecting operation of the external piping
device may beeaffached effigkentlans Rr&f etahpbrdhelibennorany find ng neans
effects the tenporarily fixing operation with the novable 20 cylindrical
menber and thevhbied cpllimddiiiced] nenber Roi Nghor Fereéad dadrdtilaalor
substantially coaxially. Wth the above construction, when the external

pi pi ng devi ceeimbeconnected to the novabl e cylindrical nenber tenporarily
fixed to the fixed cylindrical 25 nenber, the novable cylindrical nenber
and the fixed 10 Wobbnhdis2@@mstiduecyiondrtbsl fenddr carlendraced at a
center position in the pivotal flexion range at which position the axes
of tPese nenBembgreamd dihed metabbachybindr icatheperbes, tee2eshsat
necessary to adjust the connected ostures of the novabl e, and fi xed

cylindrical feABEtE 108 othenccebimdetaly GFBPECEIRELIPYREI®Rt &5fal pi pi ng

SZV;?Eécrggcgﬁ?%égkéx¥ig¥§g{giéﬁ¥gé§d{%gé§}&u; lye¥% %%qkep%% %%c%eVICe may

other. Further, in connecting the external piping

device to the movable cylindrical member, the movable

10 cylindrical member ﬁay be temporarily fixed to the
fixed cylindrical member by means of the temporary
fixing means. Therefore, it is not necessary to
maintain, by e.g£. a hand, the movable cylindrical
member at the predetermined connecting pdsture, which

156 member tends to incline downwards by the weight of its
own., Thus, the connecting operation of the external
piping device may be effected efficiently.

Preferably, the temporary fixing means effects

the temporarily fixing operation with the movable

20 c&lindrical member and the fixed cylindrical member
being oriented coaxially or substantially coaxially.

With the above construction, wﬁen the external

piping device is connected to the movable cylindrical

member temporarily fixed to the fixed cylindrical

25 member, the movable cylindrical member and the fixed



efficiently. The tenporary fixing neans may include a screw nenber
threaded to the fixed cylindrical nenber, the screw ne g%vgﬁ&ggoggpable
of pressing the first sliding contact face of the novable cylindrical
menber, and a protector nenber interposed between a |eading end of the

screw nenber and the first sliding tact face of the novable cylindrical
menber, the protector nenber being softer than the first sliding contact
face. ----- ------------- Wth the above construction, while the novable

cyl i ndri cal cyeristri Gald memdp e xarg dyddatdd edl anmeebeer peygibécnelihabl y and
firmy tenporarily fixed relative to each other by neans of the screw
menber, it g pavebabeflpossppl eanger @dt nitcichlapagetion t heef krkss sl i di ng
face of the novable cylindrical nenber. 10 Novenber 2006 17 The tenporary
fixi ng meardt nayheael udendedcr eare neabesnedr eaddd: t oc2dle f exbdreylindri cal
menber, the screw nenber being capable of pressing the first sliding
cont act facervreiare noviabise o insfEscalry feentadh usanghehiconsereadnenber
includes a breakable portion which is breakable, when subjected to an
external f ATEXERINy EHoe mpoeakhe pidedizgfi rudiadricadnperband t he

novabl e cylindrical menber relative to
after the connecting operation of the external piping

device. Hence, the connecting operation of the
external piping device may be effected further
efficiently.

The temporary fixing means may include a screw
member threaded to the fixed cylindrical member, the
screw member being capable of pressing the first
sliding contact face of the movable cylindrical
member, and a protector member interposed between a
leading end of the screw member and the first sliding
contact face o©f the movable cyliﬁdrical member, the

protector member being softer than the first sliding

contact face.

With the above construction, while the movable
cylindrical member and the fixed cylindrical member
may be reliably and firmly temporarily fixed relative
to each other by means of the screw member, it may
also be possible to restrict damage to the first

sliding face of the movable cylindrical member.




each other, so as to release the tenporarily fixed condition between the

movabl e cylindrical menber and the fixed cylindrical mMRRElemMbRoéhe
above construction, even if a worker forgets to release the tenporarily
fixed condition provided by the screw nenber after the external piping
device is connected to the novabl e cyHindricaI menber tenporarily fixed to
the fixed cylindrical nenber, wth ddcurence and application of a
significant external force to the screw nenber due to occurrence of an
eart hquake or diTHer &éntpakaset tfliedppt neeitshemapodmcjrugends thiswext er na
force breaks the breakable portion of the screw nenber, thereby to

aut omat i calmgmber| thseaddd tempbeariixed | xetindnidial onewbet hethevabl e
cylindrical nenber relative to the fixed cylindrical nenber. 10 Novenber
2006 18 FotChHi s megdpson, behagaboseakbastelictixscary  ghieni Aarett he
necessity of the releasing operation of the screw nenber operated for the
tenporary f3Xddgo TR DT e, fatre cohnethengmepabaei onvéindheécekt er na

pi pi ng device may be effected still nore efficiently. The inner peripheral
face of thé'sRRAibl eandy|tiHdy | earevemsaibeat ipedgdea por breakehéeeof co-
extending fromthe end on the side of the joint body is formed as a

t aper ed fadgnﬁgvphgwglgpadag||9reakable, when subjected to an

external fofce tending to move the fixed cylindrical
member and the movable cylindrical member relative to
each other, so as to release the temporarily fixed
condition between the movable cylindrical member and
the fixed cylindrical member,.

With the above construction, even if a worker
forgets to release the temporarily fixed condition
provided by the screw member after the external piping
device is connected to the movable cylindrical member
temporarily fixed to the fixed cylindrical member,

with occurence and application of a significant

external force to the screw member due to occurrence
of an earthquake or differential settlement in the
poor ground, this external force breaks the breakable
portion of the screw member, thereby to automatically
. release the temporarily fixed condition of the movable
cylindrical member relative to the fixed cylindrical

member.




i ncreasing dianeter towards the joint body; and this tapered face has a
maxi mum i nsi de di aneter which is greater than the di angf®sv@ibdheod hr ough
bore. Wth the above construction, when the novable cylindrical nmenber is
pivotably flexed relative to the fixed cylindrical nmenber, the end of the
novabl e cylindrical nenber on the sil%e of the joint body will not nove at
all or hardly nove in the direction to . reduce the cross sectional area of
the fluid passage extending fromthe through bore to the novable -
cylindrical ment&rr Adter dinsgispn,it thecomdovgossiobsérutbipest caot
occurrence of pressure loss or turbulent fluid flow between the fixed

cyl i ndri calegnirateartdie thrcamsidiy ectythadretaisimapbeperPredrrably, the
protector menber is constituted 10 Novenmber 2006 19 by a portion of an

el astic sediithgsabeaBemerderf |eperatsdhfpy sdal i veprdweagapiisined bet ween

t he opposed connected faces of the fixed cylindrical nenber and the
novabl e cylThfraiese nebper comnelrting atrses dlonst phcttien, ektenaglbe possi bl e
to restrict damage to the first sliding contact face of the novable

cyl i ndri calPiRefPedgvicehBayolps8fEectRe stehporary §45d Heeplet-ati on using
the screw nenber. In addition, as a portion of the elastic sealing nenber
is utilized al sdtss t heRPF ot B6rdPheERBer ,f2%R n@fberthe movable

cylindrical 'member, at least a portion thereof co-
extending from the end on the side of the joint body
is formed as a tapered face having a gradually
‘increasing diameter towards the joint body; and this
tapered face has a maximum inside diameter which is
greater than the diameter of the through bore.

With the above c¢onstruction, when the movable
cylindrical member is pivotably flexed relative to the
fixed 'cylindrical member, the end of the movable
cylindrical member on the side of the Jjoint body will

not move at all or hardly move in the direction to

reduce the cross sectional area of the fluid passage
extending from the through bore to the movable
cylindrical member. Accordingly, it becomes possible
to restrict occurrence of pressure.loss or turbulent
fluid flow between the fixed cylindrical member and
the movable cylindrical member.

Preferably, the protector member is constituted




of the components may be reduced and eventually the assenbly operation may
be further facilitated. Further and ot her objects, featugsveibdreddects of
the invention w || beconme noreapparent fronthe follow ng nore detail ed
description of the enmbodinents of the invention with reference to the
acconpanyi ng draw ngs. BRI EF DESCRI Pl'g ON OF THE DRAWNGS Fig. 1 is a side
view of a fluid transport pipe joint - relating to a first preferred

enbodi ment of the invention, Fig. 2 is a perspective view taken along a -
line [II-1Ib¥naFpgrtiponl1@fNevrendlers2006sefDikk gneBoés Aosecfizdd-vi ew t aken
along aline Ill- 11l in Fig. 1, Fig. 4 is a section view taken along a
line IV-1VtightHy. s¢albn§i g:hsd gepanfemied gbdtweehi arhevi empbakdn al ong a
line V-Vin Fig. 1,. Fig. 6 is a partially cutaway side view showi ng a
bored condi%dmectEdy. fgceés @fparhd afliyedutcaudydgiide lvimemishioneng a 10
second enbodi nent of the invention, Fig. 8 is a rear view of a split joint
menber as Whewsyadlengyaindgdcelll meyber.in Fig. 7,

With the above construction, it may be possible
to restrict damage to the first sliding contact face
of the movable cylindrical member in the course of the
temporary. fixing operation using the screw member. In
addition, as a portion of the élastié sealing member
is utilized also as the protector member, the number
of the components may be reduced and eventually the
assembly operation may be further facilitated.

Further and other objects, features and effects
of the invention will. become more apparent . from  the
following more detailed description of the embodiments
of the invention with reference to the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side view of a fluid transport pipe
joint relating to a first preferred embodiment of the
invention,

Fig. 2 1is a perspective view taken along a line

IT-I7 in Fig. 1,




Fig. 9 is a section view show ng principal portions of a novable
cylindrical nmenber illustrating 15 an attachi ng oper at 10MNovbab@@opsFi g. 10

is an enlarged section view showing principal portions of a fluid
transport pipe joint relating to a third enbodi nent of the invention, Fig.

11 is an enl arged section view showag 20 principal portions of a fluid
transport pipe joint relating to a fourth enbodi nent of the invention,
Fig. 12 is an enl atigad »dct izonsekdtehers havdwngalpsn neigad parineonsionf a fluid
transport pipe joint relating to a fifth enbodi ment of the invention, 25
Fig. 13 is ardnliar §&& .sdotion vi ew showi ng 10 Novermber 2006 21 pri nci pal
portions of a fluid transport pipe joint relating to a sixth enbodi nent of
the invention, Fi§18r44 §san ercaigadvievt takeni ehessioni hipe pF{nidv pal
portions of g fluid transport pipe joint 5 relating to a seventh

enbodi ment of®t f&8indention, Fig. 15 is an overal |l section view show ng a

quig transport pEQe ] in% relating to an eighth . enboqgnena‘of t he
invention, Fig. 16-F¢ & &V ﬂg}%&i&rﬁf%@m iP5 o 2o & f1uid
transport pipe, Loin{; gglﬁginglto a ninth enbodinent, and Fig. 17 is a
section vieM/sﬁomﬁng AN tufa -
Fig. 6 is a partially cutaway side view showing a
bored condition,
Fig. 7 is a partially cutaway side view showing a
10 "second embodiment of the invention,
Fig. 8 is a rear view of a split joint member as
viewed along a line VIII-VIII in Fig. 7,
Fig. 9 is a section view showing principal
portions of a movable cylindrical member illustrating
15 an attaching operation thereof,
Fig. 10 is an enlarged section view showing
principal portions of a fluid transport pipe joint

reélating to a third embodiment of the invention,

Fig. 11 is an enlarged section view showing

20 principal portions of a fluid transport pipe joint
relating to a fourth embodiment of the invention,

Fig. 12 is an enlarged section view showing

principal portions of a fluid transport pipe Jjoint
relating to a fifth embodiment of the invention,

25 Fig. 13 is an enlarged section view showing




transport pipe joint relating to the prior art as connected with a
flexible joint nenber. 15 DESCRI PTI ON OF THE PREFERRED HYREENENTHO6
Preferred enbodi nents of a fluid transport pipe joint relating to the
present invention will now be 20 described in details with reference to
the acconmpanying drawings. [first éhkbodinent] 25 A fluid transport pipe
joint shown in Figs. 1 10 Novenber 2006 22 through 5 includes a joint body
A made of cagirid®NpiD pbetaemeded Wi a Ewndsééﬁﬂsﬁ%te Bidig, £ such as
a water pipe formed of cast iron, and this joint body A includes three
split joint nmedkarisiBko BZsﬁﬂ@l:er%nﬁ)oﬂllﬂbdltyolfmtﬁECQﬂﬂéﬁtEQnWth each ot her
around and along a peripheral wall 1 of the fluid transport pipe P (i.e
al ong the peripheffalg di téctisonaef didleygee) sedfidhesd apl showding nenbers,
the first split joint nenber Bl disposed in opposition to a through bore 2
10 defined i ®rimeingpk pertphasale fnal Iflnidct vdespast apipentiegmal out er
projection thereof, a cylindrical connecting portion 3 conmunicated with
the through TBAR&1iDg ot BeSkIEPEBneEbodinenti of hbenmhvemtign.axis X of the
fluid transport p| pe P 15 Each of the split joint nenbers Bl, B2 and B3

is an overall section view show1ng a
fluiad transport»pipe Joeint relating to an eighth
embodiment of the invention,

Fig. 16 is a side view showing a split joint for

10 +a fluid transport pipe joint relating to a ninth
embodiment, and

Fig. 17 is a section view showing a fluid

transport pipe joint relating to the prior art as

connected with a flexible joint member.

15
DESCRiPTION OF THE PREFERRED EMBODIMENTS
Preferred embodiments of a fluid transport pipe
Joint relating to the present invention will now be

20 . described in details with reference to the

accompanying drawings.
[first embodiment]

25 A Tluid transport pipe joint shown in Figs. 1




i ncl udes, at opposed peripheral ends thereof, there are forned, as
integral radially outer projections, connecting flangespfovenmb& Jobgi dly
connected with the adjacent connecting flanges 6 of the adjacent split 20
joint menbers by means of bolts 4 and nuts 5. At opposed ends of the
respective split joint nenbers Bl, 282, B3 in the direction of the axis X
and at two positions spaced apart fromeach other in the peripheral

di rection, behtsufhaseihbreasedaf psird BRANtAI dddw dthaedgnanrdgperdopher al
face of each split 10 Novenber 2006 23 joint nenber Bl, B2, B3 and an

out er peri phbeakohaeetedf wtiib pi Pauder i {phaissdomial pide WPt Auahprsdet er m ned
di stance t herebetween. Further, each of the split joint nenbers Bl, B2, B3
defi nes a sewhiay pipevEoBmedt bf ncahtchrbher ends thiist ggiatd bedivaidined an

elastic seali ng menber 8 made of synthetic rubber naterial cé)e.\%é
st yr ene- but adirehudegbtfryed opprilifi dieight memsenpi ig + hB2g@ bePreen t he
i nner peripheral face of the respective split joint nmenbers Bl, B2, B3 and
the A0 out er*pBifpHerditangannrcied pidd peprrpherdreaPror2dngnd so t he

gap between the connegti,n I‘I nges. 6 oLf tﬁg ri.ph rall¥’ agj acerét and
i nt er connect 0°%pI P fb?ﬂ? ?Tﬁn%%f% giofpthep ,“s‘gl §§3‘P§ Prévenf® eakage of
the fluid (6 9¢;18P YRLEL) (hEODlNSrI A WL RUE i n 19 ERe RS pRYLS! de-
Of these split joint members, the first split Jjoint
member Bl disposed in opposition to a through bore 2
- 10 defined in the pipe peripheral wall 1 includes, as an
integral outer projection thereof, a cylindrical
connecting portion 3 communicated with the through
bore 2 in the horizontal direction normal to an axis X
_ of the fluid transport pipe P.
15 Each of the split Joint members Bl, BZ and B3
“includes, at opposed peripheral ends thereof, there
are formed, as integral radially outer projections,

connecting flanges 6 to be rigidly connected with the

adjacent connecting flanges 6 of the adjacent split
20 - joint members by means of bolts 4 and nuts 5. At
opposed ends of the respective split joint members BI,
B2, B3 in the direction of the axis X and at two
positions spaced apart from each other in the
peripheral direction, bolts 7 are threaded fop

25 maintaining the inner peripheral face of each split




Bet ween the inner peripheral faces of the split joint nenber Bl, B2, B3
and the outer peripheral face of the pipe peripheral wabNolembred006i s
formed an annul ar space fluid-tightly (i.e. water-tightly) 20 seal ed by
the elastic sealing nenbers 8 and comunicated with the through bore 2.
Then, when the fluid present insidg the fluid transport pipe P flows into
the annul ar space S through the through -bore 2, an even pressure is

applied to theihRnelerdrcepof BN B85 LARGPAG! IR P Iddrigtdtalmaiar s Bl, B2,
B3, whereby the 10 Novenber 2006 24 contact pressure to each elastic

-seal i ng menbef heaypikhe peDpAERad subgt antd athyaupidfdidre Fheney i ndri cal
connecting portion 3 includes a fixed cylindrical nmenber 9 fornmed integral
with the 5 flisstnepl ithgoie tweaber Blraritka, nesahbl e tythadspddlt nenber 10
formed of cast iron and three-dinensionally flexibly or pivotably
connect abl e Wwpihtt menfiemmsl Byl Bedr ikh| de€nbers %2 Ard,l ibet weenotviee opposed.
connected faces of these fixed cylindrical nmenber 9 10 and novabl e

cyli Rdrical Yvibkbér ¥bichhdheries imtBicbdendinretained and edmsdisr seal i ng
menber 11 made of synthetic rubber material (e.g. styrene-butadiene
rubber) for %?E%Fagn&eﬂhﬁ%i%ﬂm%%fe?ftFﬁﬁﬁﬁﬁﬁﬁctﬁEP@ﬁ@%Wﬁ%ﬁ?riﬁlere

partiC“'ar'y(e?é.sggygédélﬂéka ieggerubber) for fluid-tightly
sealing the gap between the inner peripheral face of
the respective split joint members Bl, B2, B3 and the
10 outer peripheral face of the pipe peripheral wall 1
- and also the gap between the connecting flanges 6 of
the peripherally adjacent and interconnected split
joint members Bl, B2, B3, so as to prevent leakage of
the fluid (e.g. tap water) from the through bore 2 to
15 the outside.
Between the inner peripheral faces of the split
Jjoint member B1, B2, B3 and the outer peripheral face

of the pipe peripheral wall 1, there is formed an

annular space fluid-tightly (i.e. water-tightly)
20 " sealed by the elastic sealing members 8 and
communicated with the through bore 2. .Then, when the
fluid present inside the fluid transport pipe P flows
‘into the aﬁnular space S through the through bore 2,
an even pressure is applied to the inner faces of the

25 respective split joint members Bl, B2, B3, whereby the




novabl e cylindrical nmenber 10 includes an end portion 10A in the direction
of the axis Y thereof and this portion 10A is formed agyfsPahbd-abby
spherical portion projecting outwards in the radial direction. Further, 20
this partially spherical portion 10A defines, in an outer peripheral face
thereof, a partially spherical fimpat sliding contact face 10a whi ch cones
into sliding contact with a second sliding contact face 9a defined in an
i nner peripheicaltatace ralssiie fixedhddp Ldtndr iscall Mty Wadf Xed
cylindrical nmenmber 9 10 Novenmber 2006 25 has an inside dianeter so

determ ned aset @aaahkawneunsabkicantandiw thdreyrl of the spherical portion
10A of the novable cylindrical nmenber 10 oriented coaxial wth the axis Y

of this fixed cyl Thdricydlimnierl Scorndatrierportidhe3si rinedudesi pheral face
of . the fixed cylindrical nmenber 9 and at a portion thereof adjacent the
openi ng and &dxesdt endiimglxficerh themisex ofd fogimedi ngnteatratt widbe Qe coni ng
into slidable contact wth the first sliding contact face 10a of the
movalsl e 10 cYRra#r FeAltndepat pembemeBd amd formtateke gmkindricndal i ng

groove 9b for retaini n% the elastic sealing penber 11 and an annul ar
groove 9c foleBhgEglRgiaxteds efaicfisty oo dndhedhceephoreime 193, Bet ween

he o asticorealing Temher 14 A0 Rl SLongsl, TEOEr 19, 15, et
cylindrical member 9. And, between the opposed
connected faées-of these fixed cylindrical member 9

10 and movable cylindrical member 10, there is interposed
an elastic and annular sealing member 11 made of
synthetic rubber material (e.g. styrene-butadiene
rubber} for providing fluid or water-tightness
therebetween.

15 More particularly, as shown in Fig. 5, the
movable cylindrical member 10 includes an end portion

10A in the direction of the axis Y thereof and this

pértion 10A is formed as a partially spherical portion

projecting outwards in the radial direction. Further,
20 this partially spherical portion 10A defines, in an
outer peripheral face thereof, a partially spherical
first sliding contact face 10a which comes into
sliding contact with a secénd sliding contact face 9a
defined in an iﬁner peripheral face of the fixed

25 cylindrical member 9. The fixed cylindrical member 9




formed of cast iron and defining a partially spherical third sliding
contact face 12a which cones into slidable contact w tigNBeedhihdrehos! | di ng
contact face 10a of the novable cylindrical menber 10. 20 The sliding
contact guide nenber 12 and the stopper nenber 13 together constitute
stopper neans 14 for preventing, thgough contact, w thdrawal displacenent
of ‘the novable cylindrical nmenmber 10 from the fixed cylindrical menber 9,
whil e al | ow t tals f ng9f e drj € menber, 10
10 Novenber Q%EGQ%?§§?£+%?i9€ato ]p ?xe&hgfﬁyygghca negbé% g$along the

sliding contgglefarss Hta xl:@@hdlg-g@al AL £t BRe OLDRE r 8881 OhotbeonOYBR! €
cylindrical menmber 10 in the direction of the axis Y, there is 5

integrally f&f neke an60ARRSt &P AdANGE1 1Q8nbae! udi Bgiantedi esagiatoaxially
arranged connecting through holes 10b for use in connection of an external
pi pi ng devi ceitlsudie asxias f At Hief iGleda cylluinde ivallvaembart ier, bet ween
the fixed cylindrical nenber 9 and the novable 10 cylindrical nenber 10,
thebe is rel easallyrtdheposéd ahd eipoear wdr kphgredankads bdr tieaporarily
fixing or tenporarily fixing the novable cylindrical nenber 10 to the
fixed cylindfixsd ricalThingmbenpdr aawd f ki ig wreieeriStheresfa first

15 attachlng hol e 15a in each of connecting tongues 9A
adjacent the opening and co-extending from the second

- sliding contact face 9a coming into slidable contact
with the first-slidingicontact face 10a of the movable

10 cylindrical member 10, there are formed an annular

sealing groove 9b for retaining the elastic sealing
member 11 and an annular groove 9¢ for engaging and
retaining a C~shaped stopper member 13. - Between the
elastic sealing member“il and the stopper member 13,
- 15 there is interposed a sliding contact guide member 12
formed of cast iron and defining a partially spherical
third sliding contact face 12a which comes into

slidable contact with the first sliding contact face

10a of the movable cylindrical member 10.

20 : The sliding contact guide member 12. and the
stopper member 13 together constitute stopper means 14
for preventing, through contact, withdrawal
displacement of the movable c¢ylindrical member 10 from
the fixed cylindrical member 9, while allowing the

25 pivotal flexion of the movable cylindrical member:. 10



projecting fromthree peripheral positions of the outer peripheral face of
the fixed cylindrical nenmber 9i, On the other hand, injoNeveabkaeodsng

fl ange 10B of the novable cylindrical menber 10 and at three 20 peri pheral
positions thereof opposed to the first attaching holes 15a in the
direction of the axis Y, there ar@%ormed second attaching hol es 15b.
Further, tenporary fixing bolts 15A are inserted through the first and

second att achiduh iiatestd Sene 150x0APRF2GnkiR 221 eadehbal-her dibddecbrection
of the axis Y. Wth 10 Novenber 2006 27 these, by tightening nuts 15B

threaded on tdleidigadicugtacdy daded @ads 10k,t heatenporary fixing bolts 15A,
the novable cylindrical nmenber 10 and the fixed cylindrical nenber 9 may
be tenmporarily fixed theeadthdr othdr ,ofM thet hoaxb3et hey Pbhdivdicrgl
substantially aligned with each other. Then, after conpletion of the
connecting &saven ok ofint Héeexd Brevall igi ppfig theviasdi st oY t héhegennext i ng
flange 10B of the novable cylindrical 10 nenber 10, the tenporarily fixed
condi’ti on redMtegFagyy feamedofe emnesiicdarflange APBoinElutbiRéarl t he nuts
15B may be rel egsed. Incidentally, when the pipe joint of the invention is
instal l ed wi tFTEESt i%fg WP itHd Tnatgangesl SRISE tdngoddriaualy bedes ve devi ce

disposed at fob for use in connection of an external piping device
such 'as a branch pipe or a sluice valve. Further,
between the fixed cylindrical member 9 and the movable
10 . cylindrical member 10, there is releasabiy disposed a
- temporary fixing means 15 for temporarily fixing or
rtemporarily fixing the movable cylindrical member 10

to the fixed c¢ylindrical member 9.
This temporary fixing means 15 forms a first
15 : .attaching hole 15a in each of cOnnecting tongues 9A
projeéting from three peripheral positions of the
outer peripheral face 6f the fixed cylindrical member

9. On the other hand, in the connecting flange 10B of

the movable cylindrical member 10 and at three
20 rPeripheral positions thereof opposed to the first
attaching holes 15a in the direction of the axis Y,
there are formed second attaching holes 15b. Further,
temporary fixing bolts 15A are inserted through the
first and second attaching holes 15a, 15b opposed to

25 each other in the direction of the axis Y. With




predeterm ned position in the direction of the axis X of the fluid

transport pipe P, the through bore 2 may be forned in i I pher a
wall 1 prior to this installnment operation of the pipei?gwﬁéﬁﬁ%gﬁ?ﬁe ot her

20 hand, for form ng the through bore 2 without cutting off the supply of
the fluid such as tap water, as iljgustrated in Fig. 6, first, the joint of
the invention is installed at a predeterm ned position of the fluid

transport pipgeRe,aBd E'ﬂgﬂteﬁﬂﬁ‘ cANReCt 5BYtRPehhalIEn 1@AeON cBashyi Ce val ve
device D, which is~ an 1 hbven%er 2006 28 exanple of the external piping

device, is ricgirdhd¥edcenascihed thd adidrard? ANt BoPSs 1641 heheonnecti ng
flange 10B of the novable cylindrical nenber 10. Further, to the other
connecting fhangeb16B of ltikidr Hcallui e miat ve tlevi eadD, tdeonhexeidng fl ange
19 of a boring device E having a rotary cutter 17 is rigidly connected
via bolts 22cabdndoisal3metipeter 9t mayabeviéenpodatibn, fakeedr ta eakke nmenber
18 of the sluice valve device D is opened, the rotary 10 cuter 17 of the
bori g devi cetBeirs dtitlenthe restet etgﬁde&cﬁ/ah@éégt ovabgtemd ¥2L1d transport
pipe P, so as_ _to define the through bore 2 in the pipe peripheral wall 1.
- After conpl etldfref vhe: ke ¥dGirg operation, 15 the rotary cutter 17 is

r ot at abl retracted and the .
y Then, after completion of the connecting

operation of the external piping device to the
‘connecting flange 10B of the movable cylindrical
10 member 10, the temporarily fixed condition realized by
means of the temporary fixing bolts 15A and the nuts

15B may be released.
Incidentally, when the pipe joint of the
invention is installed with cutting off the water
15 supply by operating a wvalve device disposed at a
predetermined position in the direction of the axis X
-of the fluid transport pipe P, the through bore 2 may

bé formed in the pipe peripheral wall 1 prior to this

installment operation of the pipe joint. On the other
.20 hand, for forming the through bore 2 without cutting
off the supply of the fluid such as tap water, as
‘illustrated in Fig. 6, first, the joint of the
invention is installed at a predetermined position of
the fluid transport pipe P; and then, one‘connecting

25 flange 16A of a sluice‘ﬁalve device D, which is: an




val ve nmenber 18 of the sluice valve device Dis closed; and then the
boring device E is detached and a branch pipe or the |jkgov@shd 2bo4t her
exanple of the external piping device, nmay be connected to the other 20
connecting flange 16B of the sluice valve device D. [second enbodinent] A
fluid transport pipe joint shown ingzgigs. 7 25 through 9 includes a joint
body A nade of cast iron to 10 Novenber 2006 29 be connected with a fluid
transport pipScdhSUENoS the BLEL rRA P phi QRS @Evﬁ%@h'i@nri%@hiﬁls ] oI nt
body A includes two split joint menbers Bl, B2 fitted aroun and al ong a
peri pheral waldnrkd¥ed,he ifdl biod tkr aRspant na+pi B8, Ptbi tBe @bNG:{ D8

peri pheral direction of the pipe). The split. joint nmenbers Bl, B2 are
rigidly conrdcirete 0B eathtbéhalfovdlyl sreand iafdbdDeéa: Aheaillernuies. 5, in a
direction normal to an axis X of the fluid transport pipe P. O these
split joint reades, P ibhanoithrer deagedfinghef ¥angs $PBi of] oilmis nenber Bl
di sposed in opposition to a through bore 2 defined in the pipe peripheral
wal |91, ther &liudep takvaandeviee alhede anoekhastivgsddlangg nkdrbed & made of
synthetic rubber material (e.g. styrene-butadiene rubber) 15 pressed

agai nst an otP&RNBerdieyicralE fateing "2 heopprpe cptiephdfalisnaiigidls he

vicinity of thE.RSLLANGIR! nSPe o8 L0, LLL oy bore 2. The first split

Under the above condition, after a valve member
18 of the sluice valve device D is opened; the rotary
10 cuter 17 of the boring device E is driven to rotate
and advanced toward the fluid transport pipe P, so as
to define the through bore 2 in the pipe peripheral
wall 1.
After completion of the above boring operation,
.15 the rotary cutter 17 is rotatébly retracted and the
valve member 18 of the sluice valve device D is
" closed; and then the boring device E is detached and a

bﬁanch pipe or the like, as a further example of the

external piping device, may be connected to the other

20 connecting flange 16B of the sluice valve device D.

[second embodiment]

A fluid transport pipe joint shown in Figs. 7

25 through 9 includes a joint body A made of cast iron to




Bl includes, as an integral outer projection thereof, a cylindrical
connecting portion 3 comunicated with 20 the through bQp&RehBelRs
horizontal direction normal to the axis X of the fluid transport pipe P.
The cylindrical connecting portion 3 includes a fixed cylindrical nenber 9
formed integral with the first spl2g joint nenber Bl and a novabl e
cylindrical 25 nenber 10 forned of cast .iron and three-dinensionally 10
Novenber 200Ge bidexidd ywith pi vot@bh Yeeoregstabhepyi bhsihe fixed
cylindrical nenber 9. And, between the opposed connected faces of these
fixed cylindnriadadr memsert@medndfmesadtl & o ,i noid cadlisersiert Mhdst here is

I nterposed 5 an el astic and annul ar sealing nenber 11 nade of synthetic
rubber mat eriialcligles. igtoyramid-thutoddite membrettisb 1), far firtmeiddigwpddii d or

wat er-tightness therebetween. Mre particularly, the novable cylindrical
menber 10 1@"Halenerytbenimmyal prpel aki ofY thiei dl uienditarnsporghort er
than_an inside diameter of the fixed cylindrical nmenber 9. And, an entire
oute? periph&i®e § dck of 2herepbbapperdphiansi cdl reetiiean 10fcéhst i tutes a

partially spherical firgt sliding contact face 10a._ 15 Wereas, the fixed
cylindrical RéRBér o dERFnEBLliFnJganti medbedsr iBherBf PEEe WiSdEdT, a

partial ly sphgrigaleqseRUY Sl DRSEN 5! Jage, 93,Piygiabl y gngageadl e

nuts 5, in a direction normal to an axis X of the
fluid transport pipe P. Of these split joint members,
10 in an inner face of the first split joint member Bl

disposed in opposition to a through bore 2 defined in

the pipe peripheral wall 1, there is fitted and
retained an elastic sealing member 8 made of synthetic
‘rubber material {e.g. styrene-butadiene rubber)
15 pressed against an outer peripheral face of the pipe
peripheral wall in the vicinity of the peripheral edge
of the through bore 2. The first split joint member

Bl includes, as an integral outer projection thereof,

a cylindrical connecting portion 3 communicated with

20 the through bore 2 in the horizontal direction normal
to the axis X of the fluid transport pipe P.

The cylindrical connecting portion 3 includes a

fixed cylindrical member 9 formed integral with the

first split joint member Bl and a movable cylindrica%

25 member 10 formed of cast iron and three-dimensionally



with the first sliding contact face 10a of the novable cylindrical nenber
10. 20 Further, there is provided a stopper neans 14 fojgy ﬁﬁﬁykb
t hrough contact, inadvertent w thdrawal of the novable cy {ndr i cal” nmember
10 fromthe fixed cylindrical nmenber 9, while allow ng pivotal flexion of
the novabl e cylindrical menber 10 rei®tive to the 25 fixed cylindrical

menber 10 al ong the two sliding 10 Novenber 2006 31 contact faces 9a, 10a.

This stopper flegRsbid iox cpﬂsatauwd dOnR8ceBeNed wRehi phes als sedge portion
9d of the fixed cylindrical. menber 9, which edge portion has an inside

dianeter 5 Sl‘hmjll&mdﬂ’tadilaﬂ_h@lermlxeﬁ"um.dl agler ftddbenf ivrsd Sppdidwyd contact

face 10a of. the novable cylindrical nmenber 10. The opened peripheral edge
porti on 9d ofcadredtieodkdfayds ndfi ddlesrenbexed deflindsiaatutmemntepor®i on 9e
which allows insertion of the novable cylindrical 10 nmenber 10.toward the
second sl i di mpdomvadtlel god i0drénky wheherhdOaxtbeovt ihelmbaeideed
cylindrical nenber 10 is oriented nornal to the axis of the fixed
cylimirical rféhbetastard amnd chnRrigraldeghkipsvatarber| dli orade tfe novabl e
10 unt|I the 15 axis of the inserted novabl e cylindrical

cylindrical nenber
menber 10 b?é’d}{‘é% et 7 gRBAPRFt AR bkt s (61 & he SEPYEP TYPRhBAILERS menber

9. . rubber) for providing fluid or water-tightness
therebetween.

More pafticularly, the movable cylindrical member

.10 - 10 has a length'aldng a pipe axis Y which length is

shorter than an inside diameter of the fixed

cylindrical member 9. And, an entire outer peripheral

face of this movable cylindrical member 10 constitutes

a partially spherical first sliding contact face 10a.

15 Whereas, the fixed cylindrical member 9 defines, in an

inner peripheral face thereof, a partially spherical

second - sliding contact face 9a pivotably engageable

with the first sliding contact face 10a of the movable

-

cylindrical member 10.

20 . Further, there is provided a stopper means 14 for
‘preventing, through contact, inadvertent withdrawal of
the movable cylindrical member 10 from the fixed
cylindrical member 9, while allowing pivotal flexion
of the movable cylindrical member 10 relative to the

25 fixed cylindrical member 10 along the two sliding



Further, between the fixed cylindrical nmenber 9 and the novable
cylindrical nmenber 10, there is 20 rel easably di sposedignN®eRe&mmsl i Xi ng
means 15 for tenporarily fixing or tenporarily fixing the novabl e
cylindrical nmenmber 10 to the fixed cylindrical nmenber 9 under the
above-nentioned condition where the3axis of the novable cylindrical nenber
10 is aligned wwth 25 the axis of the fixed cylindrical nenber 9. 10

Novenber ZOOQO%AQef%Jééﬁ@anorl% particularly to this tenporary fixing
means 15, at each of three periphéral positions on the fixed cylindrical

menber 9, there ispiy @adefhed meGHhEWIARTREELLRREEItdIGPrHsSEPLLeqfrom the
outer 5 radial direction, against the first sliding contact ace 1l0a of

the novabl e @drindidredl ¢@fdeporPionguhef other fiard, &f)iddepcppsitions
inthe first sliding contact face 10a of the novable cylindrical menber 10

cor r espondi ngpetdbetrhed | eabliall edds  gfortthen dspechive nki decrevamender s 15C
engagi ng holes 15D are defined for allow ng engagenent of the |eadi ng ends
of the respadwinterschew fbrbeesidbE. d Theetaneof pehe phiorsl d$lkickimd t he
nmovabl e cylindrical menber 10 includes an inner peripheral 15 face
portion 10d eendngitndasebdPanefathy maw¢bl¢mﬂr¥mnégﬂ¢¢kamﬁﬁhﬁrrﬁhgth of
this nmenber and extending from an axial end thereof on the side of the
first split The opened peripheral edge portion 9d of the
fixed cylindrical member 9 defines a cutout portion 9e
" which allows insertion of the movable cylindrical
10 member 10 toward the second sliding contact face 9a
only when the axis of the movable cylindrical member
10 is oriented normal to the axis of the fixed
cylindrical member 9 and which also allows pivotal
flexion of the movable cylindrical member 10 until the
15 axis of the inserted movable cylindrical member 10
bécomes aligned with the axis of the fixed cylindrical

member 9.

Further, between the fixed cylindrical member 9

and the movable c¢ylindrical member 10, there is
20 "releasably disposed a temporary fixing means 15 for
'temporarily fixing or temporarily fixing the movable
cylindrical member 10 to the fixed cylindrical member
9 under the above-mentioned condition where the axis
of the movable c¢ylindrical member 10 is aligned with

25 the axis of the fixed cylindrical member 9.




joint menber Bl. This inner peripheral face portion 10d is forned as a
tapered face portion having an 20 increasing dianeter tﬁW@%ﬂmﬂﬂF2@k{St
split joint nenber Bl. Further, the maxi muminside diameter of this
tapered face portion 10d is set greater than the dianmeter of the through
bore 2. The remaining portion of t3® inner peripheral face of the novable
25 cylindrical nmenber 10, i.e. an inner. peripheral face 10 Novenber 2006
33 portion be on tRrQPPDSE tRoBdBalr@ikble a4 st t8PltHis | OAboFer Bl,
defines a fenale threaded portion for allow ng threaded engagenment with a
sl ui ce val ve fiddvigcmeBras 187 axasptk 6f theeexperiphe PADipws evdrce. 5 The
above- nenti oned nmaxi num i nsi de dianeter of the tapered face portion 10d is
det er mi ned sw@eh thigatf ixelde catiatiréndl ohenber ndy athereyls nchreeadedrenber 10 on
the side of the first split joint nenber s1 will not reduce the cross
sectional ar 6§76 tenbeni dbplév 1O hapsage adlteendf ngnf ridne t e tietr ough bore
2 to_the novable cylindrical nenber 10 even when the novable cylindrical
menb8r 10 isTpAdstaitirgtichain t88sinst| fhe Firski sdidéngheambast
respective sliding contact faces 9a, 10a.

cylindrical nber (9 al ong the
1% [third enbBAPmeAe) SFnthremeyehie (oahnsbrtcah Rl tr (b Decond

other hand, at three positions in the first sliding

contact face 10a of the movable cylindrical member 10

corresponding to the leading ends of the respective

10 screw members 15C, engaging hoies 15D are defined for

allowing engagemen£ of the leading ends of the
respective screw members 15C.

The inner peripheral face of the movable

cylindrical member 10 includes an inner peripheral

15 - face portion 104 extending substantially half the the

entire axial length of this member and extending from

an axial end thereof on the side of the first split

joint member Bl. This inner peripheral face portion

10d is formed as a tapered face portion having an
20 increasing diameter toward the first split Jjoint
member Bl. Further, the maximum inside diameter of
this tapered face portion 104 ié set greater than the
diameter of the through bore 2. The remaining portion
of the inner peripheral face of the movable

25 cylindrical member 10, i.e. an inner peripheral face



enbodi nent, as shown in Fig. 10, each of the plurality 20 of screw nenbers
15C constituting the tenporary fixing nmeans 15 defines @Ghﬁﬂ&ﬁb&ﬁuﬂBOOVe 20
extending axially beyond a | ength corresponding to the gap et ween t he
second sliding contact face 9a of the fixed cylindrical nmenber 9 and the
first sliding 25 contact face 10a ofgt he novable cylindrical nmenber 10. 10
Novenber 2006 34 This annul ar groove 20 constitutes a breakabl e portion
whi ch is bregkahlen Wes sHbjede! &shbidk Bl 9Nad T eaNtenLXE srdal sppiee tending
to cause relative novenent between the fixed cylindrical nen%er 9 and the
nmovabl e 5 cyljdidit Galmb@ipar, HRrisesas Femhekeaneehhed LEPROLArFbY fi xed
condition of the novable cylindrical nenber 10 relative to the fixed
cylindrical rdrizsrits Theenekid oénghgemendt r wekthona ofs i Seeraadigrent i s
identical to that of the second enbodinent. 10 Incidentally, in this third
enbodi nent, tdexicler dakableea pertmpde 80 thecerserhaledibiogn d&eiaanul ar
.groove defined in the screw nenber 15C. Instead, this breakable portion
20 mBy be constit fhed #Woveduwtipnadenahioknestnoide dérmesnrofof he screw
menber 15C, or 15. by formng a through hole or a cutout at a portion of

the screw meiB8r MpcTedh Kitst thothian ptdkaBl defermigsd2Gunly Hhat

constituted iﬁ anx,cinve ient manner as long as it may
_ the axial end of the movable cylindrical ‘member 10 on

the side of the first split joint member -Bl will not
reduce the éross sectional area of the fluid flow
:10 ’ pPassage extending from the through bore 2 to the
movable cylindrical member 10 even when the movable
cylindrical member 10 is pivotably flexed to its limit
relative to the fixed cylindrical member 9 along the

respective sliding contact faces %a, 10a.

15
[third embodiment]
In the fluid transport pipe Jjoint of the second
embodiment, as shown in Fig. 10, each of the plurality
20 g of screw members 15C constituting the temporary fixing

means 15 defines an annular groove 20 extending
axially beyond a 1length correéponding to the gap
between the second sliding contact face 9a of the
fixed cylindrical member 9 and the first sliding

- 25 contact face 10a of the movable cylindrical member :10.




be broken, when subjected to a significant external 20 force tending to
cause rel ative novenent between the fixed cylindrical @®NBe&mSra00st he
novabl e cylindrical nmenber 10, so as to release the tenporarily fixed
condition of the novable cylindrical nmenber 10 relative to the fixed
cylindrical nmenmber 9. 25 10 Novenben42006 35 (fourth enbodinent] Fig. 11
shows an alternate enbodi nent of the tenporary fixing nmeans 15 provided in

he T1uid, STRENSRRLIAR BEoL oL o olodhie SREANT, AUBOdLARN ULl o 2t

each of three peripheral positions on iI'xed Ccyll nmenber

there is thrgpdef 3 sSaleMKJRITOEr 40! lgihggjggtgﬁes%bge,Sifgrnqrpitci;%touter

radial direction, against the first s I'ng contact face 10a 10 of the

novabl e cyligdebeakimifiede 1enBehyeal tdguskead ngeend afovambBngcrew
menber 15C and the first sliding contact face 10a of the novable

cylindrical peewdeds e £ie5E dBLildHEIRas etk mbe @Ml thleasibiv@blpeacki ng
el emrent 21 nade of synthetic rubber material 15 as an exanple of a
prot&ctor necpernirshfiernlt hardther fi0st sbi dasg tont aettdaace 10he With the
packing elenment 21 being fitted on the first sliding contact face 10a.
Accor di ng t ctenperanblodi fiertd osridid lome ofcrtd movable cylindrical
member 10 relative to the fixed cylindrical member 9.
The rest of the construction of this embodiment
is identical to that of the second embodiment.
10 Incidentally, in this third embodiment, the
breakable portion 20 is constituted from the annular
-groove defined in the screw member 15C. Instead, this
breakable portion 20 may be constituted by reducing
the thickness of a portion of the screw member 15C, or
15 by forming a through hole or a-cutout at a portion of
the sérew member 15C.

In short, this breakablie portion 20 may be

canstituted in any convenient manner as long as it may

be broken, when subjected to a significant external

20 force tending to cause relative movement between the
fixed cyiindrical mémber 9 and the movable cylindrical
member 10, so as to release the temporarily fixed
condition of the movable cylindrical member 10
relative to the fixed cylindrical member 9.

25




20 nenbers 15C allow reliable tenporary fixing between the novable
cylindrical nmenber 10 and the fixed cylindrical nenberj@novimbs 2ahg0
possible to restrict occurrence of danage to the first sliding contact
face 10a of the novable cylindrical nenber 10. 25 Moreover, the protector

menber 21 conprises the 10 Novenber 32006 36 el astic nenber such as the
el astic packing el enent described above. Thus, even if the worker forgets

to release th%fiﬁﬂﬁ%f%&k'éikgé q condition by operating the screw nenbers

15C, when a-S|gnP icant 'external '5 force is applied to the cylindrical

connecting portion 3 due to an earthquake or differential settlenent in
t he poor ground, this external force causes the novable cylindrical nenber

10 and the fixed rgylindrigabwBeRer,PrlPnhe o NMRBodinRAS 052l Inhd | exed 10
to each other via the first sliding contact face 10a and the second

sliding contacnpasar3b tetingd ddahle 19 espeetiidied cont agid ngrhaces. For

t he above reason, the construction of this enbodinent can elimnate the
necessity of trh@aspbhtr gl gasi hgivpes dt ithre ofed bedt empardimeytli xa@dh condi ti on
of the tenporarily fixed screw nenbers 15C. Accordingly, the connecting

- operation of thhe.exttereradh @f piingedepecd pivyrdk pasditddrost onnthenore

efficient manner.
S fixed cylindrical member 9, there is threaded a screw

member (bolt) 15C pressable, from the outer radial
direction, against the first sliding contact face 10a

10 of the movable cylindrical member 10. Between the
leading end of each screw member 15C and the first

sliding contact face 10a of the movable cylindrical

member 10, there is interposed an annular elastic

packing elemept 21 made of synthetic rubber material

- 15 as an examﬁle of a protector member softer than the
first.sliding contact face 10a, with the packing

element 21 being fitted on the first sliding contact

face 10a.

According to this embodiment, while the screw
20 members 15C allow reliable temporary fixing between
the movable cylindrical member 10 .and the fixed
cylindrical meiber 9, it is also possible to restrict
occurrence of damage to the first sliding contact face

10a of the movable cylindrical member 10.

25 Moreover, the protector member 21 comprises the




20 The rest of the construction of this enbodinent 1is identical to the

construction of the second enbodinment. Incidentally, tieNRiQbiRebOHe MENMDEr
- 21 may be formed of any other material such as synthetic resin, 25 copper
or the like which material is softer than the 10 Novenber 2006 37 materi al

formng the first sliding contact faee 10a. [fifth enbodinent] 5 Fig. 12
shows a further alternate enbodi nent of the tenporary fixing neans 15

- provided in the syl heddANSPREL BEPERLON Of s LB 200008 enBAdipENt. 1n -

this, at each of three peripheral positions on the fixed cylindrical

nmenber 9, thaegckrsbtr£8ded.a $aGeYW 10yd@mpercddald JddGa¥LRssale, from
the outer radial direction, against the first sliding contact face 10a of

the novabl e eyliadei cale NBMRIrabOilFurihed , cbadibeonl eadicieertdmyf each
screw nenber 15C, there is affixed, by any appropriate fixing nmeans such
as 15 baki ngthe peeeectEmberndel52] whde af Lignifyrithal iexteubldr materi al
softer than the and the first sliding contact face 10a of the novable
~cyliddrical fenberidOapiheed té the abovelmpioctiectoomeardniber Rrtdempri ses an
el astic nenber such as the synthetic rubber 20 material, the construction
of this enbodi Aft tRapractneiauslst ant fafforenbishnsestiemenss idchi eved by

the poor ground?'this external force causes the

movable cylindrical member 10 and the fixed

cylindrical ﬁember 9 to be three-dimensionally flexed

10 to each other via the first sliding contact face 10a

and the second sliding contact face 9b defined in the
respective contacting faces.

For the above reason, the construction of this

embodiment can eiiminate the necessity of the

i5 releasing operation of the‘temporariiy fixed condition

of the temporarily fixed screw members 15C.

Accordingly, the connecting operation of the externa;

Piping device may be carried out in a more efficient

manner.

20 The rest of the construction of this embodiment
is_identical to the construction of the second
embodiment.

Incidentally, the protector member 21 may be
formed of any other material such as synthetic resinz

25 copper or the like which material is softer than <the




the construction of the forth enbodi nent descri bed above. The rest of the
construction of this enbodinment 25 is identical to thegepstmistiops of the
second 10 November 2006 38 enbodinent. [sixth enmbodinent] 5 Fig. 13 shows
a further alternate enbodinent of the tenporary fixing neans 15 provided
inthe fluid transport pipe joint 87 the second enbodinent. In this, at
each of three peripheral positions on the fixed cylindrical nenber 9,
there is threadediaisebenwidl FTREDLELPOLL)ainE @éﬁéét?'@acé rQm the outer
radial direction, against the first sliding contact face 10a of the
nmovabl e cylindrical nmenber 10. Further, between the |eading end of each
screw nenber 15C and the first sliding contact face 10a of the novable 15
cylindrical nefiferthOembb@irens] extended a portion 1lla of the_el.astic

seal ing nenber 11 for fluid-tightly sealing between the second sliding
contact face 9a of the fixed cylindrical nmenber 9 and the first sliding
contact face 10a of. the novable cylindrical nenber 10, 20 so that this
‘extedding portionFida dF tHbowkast ifurtbeal rdderpatier embogidmendl f as t he
protector nenber 21 which is softer than the first sliding contact face
10a and whi chhfs tepperpsEed xdmgecreame Leadineyicied okn the fluid

transport pipe joint of the second embodiment. In

this, at each of three peripheral positions on the

fixed cylindrical member 9, there is threaded a screw

10 member (bolt) 15C pressable, from the outer radial
direction, against the first sliding contact face 10a
of the movable c¢ylindrical member 10. Further, to the
leading end of each screw member 15C, there is
affixed, by any appropriate fixing means suéh as

15 baking, a protector member 21 made of e.g. synthetic
rubber material softer than the and the first sliding
contact face 10a of the movable cylindrical member 10.

Then, if the above protector member 21 comprises

an elastic member such as the synthetié_rubber
20 material, the construction of this embodiment may
achieve substantially the same effect as achieved by
the construction of fhe forth embodiment described
above.
The rest of the construction of this embodimenF

25 is identical to the construction of the second



each screw nenber 15C and the first sliding contact 25 face 10a of the
movabl e cylindrical nenber 10. 10 Novenber 2006 39 Them Nbfenitte 286pVve
protector menber 21 conprises an elastic nenber such as the synthetic
rubber material, the construction of this enbodi mrent may achieve
substantially the sane effect as achBeved by 5 the construction of the
forth enbodi mrent described above. The rest of the construction of this
enbodi nrent  isnbhseiHdxal to the construction of the second enbodinent. 10
[ seventh enbodi nent] Fig. 14 shows a still further enbodi nent of the
tenporary fixing neans 15 to be provided in the fluid 15 transport pipe
joint of the second enbodinent. In this construction, an elastic nenber 21

made of a syntllsEitith repibbeimentdrial is inserted into the engaging hole
15D defined in the first sliding contact face 10a of the novable
cylindrical nenber 10 for 20 allow ng insertion of the screw nenber (bolt)
15C. In the case of the construction of this seventh enbodinment, in the
cours® of the tenfdgary3fi aheys chefunthnr ahtemiale | enhedieeniof s

conpréssed in, association with the tightening operation of the screw
the tgmporary fixing means 15 provided in the fluid

transport pipe jqint 0of the second embodiment. In
this, at each of three peripheral positions on the
fixed cylindrical member 9, there is threaded a screw
.10 member (bolt) 15C pressable, from the outer radial
direction, against the first sliding contact face 10a
of the movable cylindrical member 10. Further,
between the leading end of each screw member 15C and
the first sliding contact face 10a of the movable
15 cylindrical member 10, there is extended a portion 1la
of the elastic sealing member 11 for fluid-tightly
sealing between the éecond sliding contact face 9a of_

the fixed cylindrical member 9 and the first sliding

contact face 10a of the movable cylindrical member 10,
20 so that this extending portion 1la of the elastic
sealing member 11 acts also as the protector member 21
which is softer than the first sliding contact face
10a and which is interposed between the leading end of
each screw member 15C and the first sliding contact

25 face 10a of the movable cylindrical member 10.




25 nmenber 15C, so that |oosening of the screw nmenber 15c¢ 10 Novenber 2006
40 may be restricted by utilizing the elastic resilienceyNebehib& 00§Pr essed .
el astic nmenber 21. The rest of the construction of this enbodinent is
identical to the construction of the second 5 enbodinent. Incidentally,

the screw nenber 15C of this seven8f enbodi nent may include the breakabl e
portion 20 of the sanme shape as disclosed in the third enbodinent. 10

[ei ghth enbodi menthehn asf kHbdabb@dRSRRGIRILRE bl rSRPAWMEdubHids 15, a
joint body A rmade of cast iron to be connected with 15, a fluid transport

pi pe P nade ah cabhasitrion sdebeas auw esspitpe: oW Sesca ©ybbedl i cal
menber capable of coaxially interconnecting opposed ends of two fluid
transport pi pesePialr,omlan ¢otstmeditdtos pesi ttihdrs oémbblie mexd€r mpar i pher al
face of this joint body A 20 relative to the axis X, there is formed a
cylindrical 2ebapeet sugspantiohls phej exmiengeHigdtaras aahihweddibection
normal to the axis X. This cylindrical connecting portion 3 includes a
fixed cyli ndFPearopsitBectd oorredthat Egribh wmbtrdiments desiaribedy A and a

novabl e cylindrical nenber 10
above.

The rest of the construction of this embodiment
is identical to the construction of the second
embodiment.

10

[ seventh embodiment ]

Fig. 14 shows a still further embodiment of the

temporary fixing means 15 to be provided in the fluid

15 transport pipe joint of the second embodiment. In
this éonstruction, an elastic member 21 made of a
synthetic rubber material is inserted into the

engaging hole 15D defined in the first sliding contact

face 10a of the movable cylindrical member 10 for
.20 allowing insertion of the screw member (bolt) 15C.

In the case of the construction of this seventh
embodiment, in the course of the temporary fixing
operation, the elastic member 21 is compressed in
association with the tightening operation of the screw

25 member 15C, so that loosening of the screw member 15c




10 Novenmber 2006 41 formed of cast iron and connectable with the fixed
cylindrical nenber 9 three-dinensionally flexibly rel aigMevdrhierebos
Further, between the opposed contact faces of the fixed cylindrical nenber
9 and 5 the novable cylindrical nenber 10, there is interposed an annular
el astic sealing menber 11 nmade of a0 synthetic rubber material (e.g.
styrene-but adi ene rubber) for fluid-tightly sealing therebetween. Mre
particul arl y magn vendeparticoadl®4 aftfi1ie:ink0 vHvadilast0)d | ek Cadnd@enber 10
relative to the axis Y is forned as a partially spherical bul ged portion
ext endi ng r adifalthy cutpaedsedselabticanewbéer2l peri pheral face of this
spherical portion 10A provides a partially spherical first sliding contact
face 10a 15 for c@hengesht @fsliabtensbnuationmi bl &hjsr tembddimespgheri cal

second sliding contact face 9a formed on the _inne;)ﬁgeri pheral face of the
fixed cylindfiscaldaBifieral otRe $Insi ¢ nis hmeicdri o thredsegPinddri cal
9 is detfermned so as to allow axial insertion 20 and w t hdrawal of

{Tﬁremi[)heri caf™ BQ@F%ﬂt_ioA of the novable cylindrical nmenmber 10 aligned
tho I nner per | phet&F 1AL B b hioetc EUF MEFTEAT nohber A0t h4E o port | on
thereof on 28,1, SLABo8lmbRE SRS™ I AOEEXEEDTLRELLLBTL e, 35890
20 of the same shape as disclosed in the third
embodiment.

10

[eighth embodiment]

In a fluid transport pipe joint shown in Fig. 15,

a joint body A made of cast iron to be connected with

15. a fluid transport pipe P made of cast iron such as a
water pipe, comprises a cylindrical member capable of
coaxially interconnecting opposed ends of two fluid

transport pipes P. From an intermediate position of

the outer peripheral face of this joint body A

20 relative to the axis X, there is formed a cylindrical

connecting portion 3 projecting outwards in the
direction normal to the axis X.

This cylindrical conﬁecting portion 3 includes a

fixed cylindrical member 9 formed integral with thg

25 Joint body A and a movable cylindrical member;lo




10 Novenber 2006 42 sliding contact face 9a for comng into slidable
contact with the first sliding contact face 10a of the jdRyalh&repbsndrical
menber 10, there are forned an annul ar sealing groove 9b for engaging an
retaining 5 the elastic sealing nmenber 11 and an annul ar groove 9c¢ for

engagi ng and retaining a C shaped sapopper nmenber 13. Moreover, between the
el astic sealing nenber 11 and the stopper nenber 13, there is interposed a

sliding cont @etrugst der neaber i:3nmage Ao cdst thba 10 having aspardgially
spherical third sliding contact face 12a for com ng into slidable contact

wth the firstlisldiagl cermetr faceht@a ofihdesievallliey eykikAdrigal nenber

10. The sliding contact guide nenber 12 and the 15 stopper nenber 13

t oget her congteilat évst dpiper erfgans Bdr tflos r pr eegnt ¢ ag, ther cughoeent act ,

i nadvertent wthdrawal of. the novable cylindrical nmenber 10 from the
fixed cylindfFPe4Rcherfifesy ofihithe dixemd ngylhedrpiabt mémbéexiSorarel t he
-nmovahl e cylindrical penber 10 20 relative to the fixed cylindrical nmenber
“alongd the sFPgi RgveBheac¥lindeicah maphenntl 12bhere ihelrdigmrosswl of the

. novabl e cylindrical _nmenber 10 relative to the axis Y, there is integrally
formed a confBctihy iehgel 8 Hef Bl BEpImeBPPEY bt P8dcakfaldy

-arranged CO”Q?EE&Q%ﬂJﬁﬁh .eQO%% é¥¥gfoEe.g. styrene-butadiene
rubber) for fluid-tightly sealing therebetween.

More particularly, an end portion 10A of the

10 movable cylindrical member 10 relative to the axis Y

is formed as a partially spherical bulged portion

extending radially ocutwards, so that an outer

peripheral face of this spherical portion 10A provides

a partially spherical first sliding contact face 10a

ib5 for coming into slidable contact with a partially

spherical second sliding contact face 9a formed on the

inner peripheral face of the fixed cylindrical member

9. The inside diameter of the fixed cylindrical

9

member 9 is determined so as to allow axial insertion
20 and Wiﬁhdrawal of theispherical portion 10A of the
movable cylindrical member 10 aligned coaxially with

thé axis Y of the fixed cylindrical member 9.
Further, in the inner peripheral face of the
fixed cylindrical member 10, at a portion thereof on

25 . the side of the opening co-extending from the second




10 Novenber 2006 43 use in connection of an external piping device such as
a branch pipe or a sluice valve. Further, though not shwotsaibeagoddhe fir st

enbodi ment (see Figs. 1 and 6), between the fixed 5 cylindrical nenber 9
and the novabl e cylindrical nmenber 10, there is rel easably disposed a
tenporary fixing nmeans 15 for tenpagarily fixing the novable cylindrical
nenber 10 to the fixed cylindrical nmenber 9, with the axes of these
cylindrical wsdriddns 9cod0ad@ IFeidyg ahi ged elnsihst anttioal $ yiakibgred w th
each other. [ninth enbodinent] 15 Fig. 16 shows a fluid transport pipe
joint in whfehtacfowathbbly Ainstdesbidtastcomnonct of &y ddenedt adie t o a
fluid transport pipe P such as a water pipe nade of, cast iron is fixedly
connect ed bymﬁﬁagéﬁﬁcxi#ﬂ#%ﬂcabem@mBﬂﬂﬂhqedthbast&yﬂj%ﬂbmgdtm@Fﬂpe

peripheral 20 wall 1 of the fluid transgort pipe P. -In this enbodi ment,
the split typRRPbRRt SBEdyEf SEREVEOrRYy ot Pl cBABBANFEANd iTeted®izged by a
sjnp%e bel t nbei. The rest of the construction is identical with that of
t he °embodi ¢ %-aﬁgl oS éwﬂﬁﬁﬁ% 1%43nd an annular groove 9c¢
for engaging and retaining a C-shaped stopper member
13. Moreover, between the elastic sealing member 11
and the stopper member 13, there is interposed a
sliding contact guide member 12 made of cast iron
10 - having a partially spherical third sliding contact
face 12a for coming into slidable contact with the
first sliding contact face 10a of the movable
cylindrical member 10.
The sliding contact guide member 12 and the
15 stopper member 13 together constitute stopper means 14
for preventing, through contact, inadvertent

withdrawal of: the movable cylindrical member 10 from

the fixed cylindrical member 9, while allowing the

pivotal flexion of the movable cylindrical member 10

20 - -relative to the fixed cylindrical member 9 along the
sliding contact facés 9a, 10a and 12a.

At the other ena of the movable c¢ylindrical

.member 10 relative to:- the axis Y, there is integrally

- formed a connecting flange 10B defining a plurality o@

25 coaxially arranged connecting through holes 10b for




[ ot her enbodi nents] (1) The nunber of the cylindrical connecting portion 3
formed as a projection fromthe joint body A 5 is not [omovesbér@oope, but
a plurality of the sane may be provided. Further, this connecting
cylindrical portion 3 nmay be.fornmed as a projection extending with an
inclination relative to the axis X 4 the joint body A so that this
portion 3 extends in a direction 10 transversing the axis X. Further, in
‘the first thrnegghinsepenehtienbodi aantsterhel | pipinpodyviced Sseemsdd ucted
from three or two split joint nmenbers. Instead, this joint body may be
constructed fr &FeRsherihanctoarsipice vabvgoint menbers. (2) In the first
enbodi nent, at an_internediate portion of the tenporary fixing bolt 15A
constituting theFudiphesry fhapad mahs sk wanbatnw ar tdroofé rac

(identical in ghgge to the anpul ar groove 20 disclosed in the third.
enbodi ment) SPPRYERPAT pdisErort HES- bd  anst nBdl; sdPeHEten hitdearfidiest groove
r,ovi de the preakabl e portiagn which |js breakabl e,

t B tion;
or thin portion; mRY P pember- d.and. the "mov nG 25 rdrisade relative

! cyl .
when subj ect ed 8% S gni
novenent betye he ,f i 10 venher 2006 45 cylindrical nenmber 9 and
1‘35‘& 103 H qtyo (%’eﬁpeasseépt e YERESAETi 1y fi xed

d
the movabl e cylrndricdl —nenber 10, '$8%4s
fixing means 15 for temporarily fixing the movable

cylindrical member 10 to the fixed cylindrical member
9, with the axes of these cylindrical members 9, 10
- 10 being aligned or substantially aligned with each

other.
fninth embodiment]

15 ' Fig. 16 shows a fluid transport pipe joint in
which a joint body A made of cast iron to be connected
to a fluid transport pipe P such as a water pipe made

of cast iron is fixedly connected by means of a metal

belt B4 fitted about and along the pipe peripheral

20 wall 1 of the fluid transport pipe P. In this
embodiment, the split type joint body of the foregoing
embodiments is replaced by a simple belt membér. The
rest of the construction is identical with that of the
embodiment 2.

25




condition of the novable cylindrical nmenber 10 relative to the fixed
cylindrical menber 9. 5 (3) In the respective foregoi ngjerbadis®enig the

t hree-di nensional ly flexible arrangenent between the fixed cylindrical
menber 9 and the novable cylindrical  menber 10 is provided by the pivotal
novenent 10 therebetween along the ptially spherical sliding contact
faces defined in the opposed contacting faces defined in these nenbers 9,
10. Instead, ankothdrerentsslimesttislg arrangement may be enpl oyed, as |ong as
it allows such three-dinensional flexion between the 15 fixed cylindrical
menber 9 and the novable cylindrical nmenber 10. (4) In the respective
foregoi ng enbodi nents, the fixed cylindrical nmenmber 9 and the novabl e

cylindrical menter! 10ThPe HaRRS: 8l t fhee- ey hidndicdead } yephaveidit engr 20
pi votabl e, but nat aéhzll%galidable relative to each other. Instead, the
fixed cylindfCarFenbdPT§%AT &t RECHSGABPE EyPrnEhecarintnbedy 18 nay be

nbers. are _not only three-.

connected to:_e .her._such that §hese S
dineﬁsionalI;Sp%%%tg%FéFeéugoan8’a§P IPygEPFﬂ bEE 98 tReatrde £ each

other w thinpa eAstLN ned Fange. . 1Q, November 2006 46 (5) In the
respective foreg%ing e odinéits,ﬁ?ﬁé 9%6%né%¥¥5’%Bé¥%mﬁ¥9{?éf¥?&%d
cylindrical ﬁBﬂEQBn93aﬂQY be formed as a projection extending with

an inclinatipn relative to the axis X of the joint

body A, so that this portion 3 extends in a direction

10 transversing the axis X.

Further, in the first through seventh
embodiments, the joint body A is constructed from
three or two split joint members. Instead, this joint
body may be constructed from more than four split

15 Joint members.

(2) 1In the first embodiment, at an intermediate

portion of the temporary fixing bolt 15A constituting

the temporary fixing means 15, an annulér groove
20 {identical in shape to the annular groove 20 disclosed
in the third. embodiment) or a thin portion may be
formed, so that this annular groove or thin portion
may provide the breakable portion which is breakable,
when subjected to a significant external force tending

25 - to cause relative mo?ement between the_fixed



t he novabl e cylindrical nenber 10 is done by inserting the latter into the
former. An alternate arrangenent 5 is also conceivable ﬁ@b%@é Berlddpgs MOVabl e
cylindrical nenber 10 is fitted outwardly on the fixed cylindrical nenber
9. (6) In the respective foregoing enbodi nents, the tenporary fixing by
the tenporary fixing neans 15 is l1l@5ffected at three positions. The
nunber of these tenporarily fixed positions is not limted thereto, but
may vary as d&diindiridatt membeamss eahdof thai ngotAB1SCrewm FRABA: a5C, the
is al so possible by using a 15 rotary camor a wedge. The

tenporary fixgﬁi
bbbl e@oi motherrepeeski thd otrmpwitdwil ydegardd ng from

i nventi on may
the spirit or essential characteristics thereof. The present enbodi nents

are theref of® 10" b Cbnsfddirl RAVARLeespekindag @0l Weushent e and not
restrictive,rgge scopﬁ of the, invention being indicated by the appended
claims rat h&r k&St &8 FB?egb?ﬁﬁ getirdpteah Bember 19 changes which cone
w t hign the neani ng and range of equivalency of the clains are therefore
is clained

intended to be enbr aced 25 therein. 10 hpvenber 2006 47 \WWat
's: 1. Afluid t(§y8p95ttﬂgp§e%gbggigg %E%EQth embodiments, the

three~dimepsionally flexible arrangement between the
fixed cylindrical member 9 and the movable cylindrical
member 10 is provided by the rivotal movement

i0 therebetween along the partially spherical sliding

contact faces defined in the opposed contacting faces

defined in these members 9, 10. Instead, any other

connecting arrangement may be employed, as long as it

allows such three-dimensional flexion between the

15 fixed cylindrical member 9 and the movable cylindrical
member 10.

(4) In the respective foregoing embodiments, the

fixed cylindripal member 9 and the movable cylindrical

member 10 are rendered three-dimensionally flexible or
20 pivotable, but not axially slidable relative to each
other. Instead, the fixed cylindrical member 9 and
the movable cylindricél member 10 may be connected to
each other such that these members are not only three-
dimensionally pivotable, but also axially slidable

25 relative to each other within a predetermined r;ngem



a joint body to be connected to a fluid transport pipe , the joint body
including a 5 cylindrical connecting portion projecting fis@midaeood oi nt
body; characterized in that said cylindrical connecting portion includes a
fixed cylindrical menber forned integrally with 10 the joint body and a
novabl e cylindrical nenber fluid-tighély connectable to the fixed
cylindrical nenber to be pivotable three-dinensionally relative thereto;
and sai d novabl e (&l i nkir i et nesEctine| fdesgaind Seabod i GERES | CBhe OUL eF
peri pheral face which defines a spherical virtual face traversing an inner
peripheral 200 eSt 1o Pigiesn Bdgy fAixen fdxil chdrianspordmipimed | ohdt
according to Iain1a# wherein said novabl e cylindrical nenber to be 20
connect ed wi tHsEPY2PLLeqYLyPAREFREaeRBABELOdES| fiere by nimseputeg
peripheral fage &g%%eofﬁ first sliding contact. face having a partially
spherical shape: “€aid f itv&q &S fommen- netherltranales, arrengemeniner

peri gheral facge _tijhereof second, slidin 5 contact face having a
partially sp%grfg%% S éﬁﬁg?ﬁ%qéhﬁthwgth §%Fd§ﬁW?Qﬁﬁn%ﬁﬁ1%ﬁ¥¥F idfirst

sliding conadfbelags: s aNsl 8L OPPSLIERRS, | &, PLOYT ded, f of preyenting.

t hrough contact, - i nadvertent w t hdrawa
member 9.

(6) 1In the respective foregoing.embodiments, the
temporary fiiing by the temporary fixing means 15 is
10 . effected at three positions. The number of these
temporarily fixed positions is not limited thereto,
but may vary as desired.
Further, instead of using the screw member 15¢C,
the temporary fixing is also possible by using a
15 .. rotary cam or a wedge.
The invention may be embodied in other specific
forms without departing from the spirit or essential

characteristics thereof. The present embodiments are

therefore to be considered in all respects as
20 illustrative and not restrictive, the scope of fhe
invention being indicated by the appended claims
rather than the foregding description and all changes
which come within the meaning and range of equivalency
of the claims are therefore intended to be embraced

25 therein.




10 Novenber 2006 48 cylindrical nenber fromsaid fixed cylindrical nenber,
while allow ng said novabl e cylindrical nenber to be pjyRba&hderbbexed
réelative to said fixed cylindrical menber along said first and second
sliding contact 5 faces. 3. A flujg transport pipe joint according to
claim 1, whaiati Rssaidih@intgbody includes a plurality of split joint
menbers to be fixedly connected with each 10 other around a peri pheral wall
of the fluid.transponid B i SRLEL.] Qi nt er of said joint
menbers being di sposed iﬁaﬁ‘ﬁsg’srfﬁ Pghet gbghFh‘?SﬂBﬁggggg‘defi ned in the
peripheral wall af jdimtr rt pipges Bai dcoﬁ,i,gr;%@_e&méot goiﬂﬁgg,enber

me a

integrally formng said fixed 15 cylindrical er conmuni c wth said

‘through bot&angpory\ pliped trapsphid Poie pbaY accor@'hgguggaﬁl aim 3,
wheregin said ppvabl e cylindrical nenber to be “20 connecte th said fixed
cyli miiri cal SKitBdricrt icorneching poretomer i phafdd edtiagy HRIEXhe @ fi TSt
sliding contact face having a partially spherical shape; said fixed
cylindri cal T3 drode i nes, in an inner peripheral face thereof, a second

sliding 25 contgct face having a partially spherical shape for 10 Novenber
2006 49 characterized in that

said cylindrical connecting portion includes
a fixed cylindrical member - | formed integrally with
10 the joint body | and a movable cylindrical member
fluid-tightly connectable to the fixed cylindrical
member to be pivotable three-dimensionally relative
thereto; and
said movable cylindrical member includes a
15 =~ semi-spherical outer peripheral face which defines a
spherical virtual Fface traversing an inner peripheral
~ face of said joint body '

9 - - - -
Z. A fluid transport Plpe Jjoint according to claim

1, wherein said movable cylindrical member to be
20 connected with said fixed cylindrical member defines,
' in an outer peripheral face thereof, a first sliding

. contact face having a partially spherical shape;
said fixed cylindrical member defines, in an
inngr peripheral face thereof, a second slidinr-gl
25 | contact face having a par‘tially spherical shé.pe for
coming into slidable contact with said first sliding

contact face ;‘ and

stopper means is provided for preventing, through

cont_acp, inadvertent withdrawal of said movable




comng into slidable contact with said first sliding contact face; and
stopper neans is provided for preventing, through contaghovédiag2end ent

wi t hdrawal of said novable 5 cylindrical nenber fromsaid fixed
cylindrical nenber, while allow ng said novable cylindrical nenber to be
pivotably flexed relative to said fi#8ed cylindrical nenber along said
first and second sliding contact faces. 10 5. A fluid transport pipe joint
according tocgllanAridaiwhenben Sabfl sRVADI exeyl ¢ pUihdRl caEhaibdds an :
axial length which is shorter than an inside dianeter of said fixed
cylindrical miber allswiaigd swivhbhevalylé ndyitadir reabemehbsranoceriid re outer
peripheral face constituting said partially spherical first sliding
contact facepiyaitdbiyxdd cesed ndelehiveeifoersaled i désedi rexdnind mirel
peripheral face thereof, said partially 20 spherical second sliding

cont act face™PBP&Ta2diopeerfgababl Bshi eRdt ke e dt sd|idding Fasdastt t he

novapl e cylindrical nenber;. said stopper neans is constituted from an
opendd peri PREFAI edge of said fixed cylindrical member 25 having an

i nside dianmeter which is shorter than a 10 Novenber 2006 50

3. A fluid transport pipe joint according to claim
1, wherein said joint body includes a plurality of

- split joint members to be fixedly connected with each

10 other around a peripheral wall of the fluid transport
pipe, a first split joint member of said joint members
being disposed in opposition to a through bore defined
in the peripheral wall of the transport pipe, said

~first split joint member integrally forming said fixed

15 cylindrical member communicated with said through
bore.
4. A fluid transport pipe Joint according to claim

3, wherein said movable cylindrical membér to be
20 connected with said fixed cylindrical member defines,
in an outer ﬁeripheral face thereof, a fifst sliding
contact face having a partially spherical shape;
said fixed cv¥lindrical member defines, in an
inner peripheral face thereof, a second sliding

25 contact face having a partially spherical shape for



maxi mum di aneter of the first sliding contact face of the novable
cylindrical nenber; and said opened peripheral edge of {hRo{dnied 2006
cylindrical nenber defines a cutout portion for 5 allow ng insertion of

t he novabl e cylindrical nenber toward the second sliding contact face only
when the axis of the novable cyli ndPi cal nenber is oriented normal to the
axis of the fixed cylindrical nenber and allow ng the novable cylindrical
menber to be qmctedidd: untidabhe axhsa®f thehi Raeat ad pmvabl paoyd i ndri cal
menber cones into register with the axis of the fixed cylindrical nenber.
6. A fluid tremdpertt fpicge podnt according to claim 15 4, wherein said
first sliding contact face is defined at an axial end portion of ~the outer
peri pheral face GftopRernpeabbeisypPradidedl foenberventiond nsildouilanet er  of
the fixed cylindrical nmenber is set so as to allow axial wthdrawal of the
novabl e cyl i fft? CaF trerdde?d 6 xdre oht Bd ubxpdely af t hadke #9%a8 19yl i ndri cal
nmenber; - in thﬁiithner erilggeral face of the fixed -cylindrical nenber and

at a“portionS E1FAnePePRBF i PRaPaf2+dck e St leiifi g & IRRARF 'second
Tovabl & oyl | RO Eal HERBER. e AP ovt Hetr 1O NoVBHBEr " 2006 b1 a
sliding contaglogubds MINLL NAYILE: & PELUIAY fixed cylindrical
member along said first and second sliding contact
faces.
10
5. A fluid transport pipe joint according to claim
4, wherein said movable cylindrical member has an
axial length which is shorter than an inside diameter
of said fixed cylindrical member;
i5 said movable c¢ylindrical member has an entire
outer peripheral face constituting said partially

spherical first sliding contact face;

said fixed cylindrical member defines, in an

inner peripheral face thereof, said partially

20 sbherical second sliding contact face rotatably

engageable with the first sliding face of the movable
cylindrical member: |

said stopper means is constituted from an opened

reripheral edge of said fixed cylindrical member

25 . having an inside diameter which is shorter than a




spherical third sliding contact face for comng into slidable contact with
the first sliding contact face of the novable cylindri¢gaNoverabgroepd a

st opper nenber 5 for preventing, through contact, displacenent of the
sliding contact guide nenber toward the opening; and said sliding contact
gui de nenber and said stopper nenber 30oget her constitute said stopper
means. 10 7. A fluid transport pipe joint according to claim 1, further
conpri sing r elazdsakl dibeaperacy fibd Nbirdeadisidione Ripecar iflacd isd ng the
novabl e cylindrical nenber to the fixed cylindrical nmenber. 15 8. A fluid
transport pi péej epnabdecovdingrioadl membe¥; whérein said tenporary fixing
means effects the tenporarily fixing operation with the novable
cylindrical menbepadift elreri¢fedeeyliintde redl eegiserofbethg of kamtded

coaxially or substantially coaxially. 20 9. Afluid transport pipe joint
accordi ng t @i AT Cadheremb st defdmps afy cMiba hh Readrsi 9hcfedes a

screw memnber igreaded .to the fixed C%| i ndrical nember, . the screw nenber
bei n§ capabl B1oPVpPRsIPRGTLABTS 95t tHE BPvaPhg CItirdrirade MsMbSte novabl e

betvoen o | SAAPRY GRG SPOCRE SHEHHordi A THE (TRLT ERFBI G contact
face pf the QQY@bL@ %XEiW§Ué¥ﬂe”§9?§EdrE%%l member is oriented
‘normal to the axis of the fixed cylindrical member and
allowing the movable cylindrical member to be pivoted
10 : until the axis of the inserted movable cylindrical

member comes into register with the axis of the fixed

cylindrical member.

6. A fluid transport pipe joint according to claim
i5 4, wherein said first sliding contact face is defined
at an axial end portion of the outer peripheral face
of the movable cylindrical member; the inside diameter

of the fixed c¢ylindrical member is set so as to allow

axial withdrawal of the movable cylindrical member .
20 oriented coaxially with the fixed cylindrical member;
in the inner peripheral face of the fixed
cylindrical member and at a portion of the inner
peripheral face co-extending from the second sliding
contact face contacting the first sliding contact face

25 of the movable cylindricél member, there are provided




protector nenber being softer than the first sliding 5 contact face. 10. A

fluid transport pipe joint according to claim?7, wherejfiNsdifhdQaROrary
fixing means includes a screw nenber threaded to the fixed cylindrical 10

menber, the screw nenber being capable of pressing the first sliding
contact face of the novable cylindri®hl nenber, and said screw nenber

i ncludes a breakable portion which is breakable, when subjected to an
external force séndimg tmpvett feildiexetkmyeirndreivdalg 15 mendet a dbg t he
novabl e cylindrical nenber relative to each other, so as to release the
tenmporarily fiRegriephdikioh Bétdésrs tdvatmtableecyfdéndedoihe member and
the fixed cylindrical nmenber. 20 11. A fluid transport pipe joint according
to claimbs, ShEfRRIe ofortect nhéthpdhiephekngt fakid gie t pentaplabpee

cylindrical rrepbﬁ;e at Ibﬁast a portion thereof co-extending fromthe end
on the side ot t 1 THPLDSH indHigatededder eiferedtPREEThARGMRE s

graduyal Iy 25 jncreasing .di aneter tgwards the jojnt body; and_ said 10
Noverber 200 0%SDIt‘eavpeerg:eldigf’actehIhoa%gqh T Hilm | FET R R tte?fvvhf:gﬁ i's

greater than {hes;qdi r. @f the through hore. .12. A fluid transport pipe
joint according tlg{gag%gﬁ%gic% g?l%r?ermglml,rg\)%sraiggwﬁrrgt é{:’feo??ﬁ%ﬁ%@ ?g‘aconsti tuted
by.a portion of a%éﬂ@SEM&éﬁﬂ%'@%ﬁ@Qﬁ%’é&&d@‘%gﬁber and said

stopper member together constitute said stopper means.

i0 . 7. A fluid transport pipe joint according to claim
1, further comprising releasable temporary fixing
- means for temporarily fixing the movable cylindrical

member to the fixed c¢ylindrical member.

15 3. A fluid transport pipe joint according to claim
7, wherein said temporary fixing means effects the
temporarily fixing operation with the movable

cylindrical member and the fixed cylindrical member

being oriented coaxially or substantially coaxially.
20

9. A fluid transport pipe joint ac;ording to claim

7, wherein said témporary fixing means includes a

screw member threaded to the fixed cylindrical member,

the screw member being capable of pressing the first

25 sliding contact face of the movable cylindrical




tightly sealing the gap fornmed between the opposed
menber and the novable cylindrical meeREGemdd 2886 A
claim1l1, wherein said joint body

cylindrical nenber capable of coaxially inter- connecting

fixed cylindrical
fluid transport pipe joint according to

conprises a

opposed ends of two fluid transport PZpes; 15 and said cylindrical

connecting portion is forned at

cylindrical

an internediate portion in the outer
peri pheral faBembef,sagmdl j@i probedyorelminibes t Dnedrpodsd t Beteetn W th
connecting portion projecting 20 outwards in a direction
normal to sai 42&%i8g 28dFpdl BhFRANSPERTCRIbRE 2OKNEhe ARSERACT iGR nEHE

connected faces of the

sai-d

DI SCLOSURE A Loint for a fluid transport pipe is provided -for use in e.g.

‘connecting and
or a sluice v

a| t
joint include P%E?%?%f B58

Bbitihinif@sei mf atheuim@vapilsi ney bievd wecasluchemise , bitzimch pi pe
a thr u?h bore defined in a fluid transport pipe.
*¥oPBargormddtedd tham the uf §rst asdpeingpi pe.

The

Thi s g oint bqg%nggétaf qylindrical connecting portion projecting therefrom

The cylindrica

10

15

connec%?ng portion includes a fixed

10. ,A fluid transport pipe joint according te
claim 7, wherein said temporary fixing means includes
a screw member threaded to the fixed cylindrical
member, the screw member being capable of pressing the
first sliding contact face of the movable cylindrical
member, and said screw member includes a breakéble
portion which is breakable, when subjected to an
external force tending to move the fixed cylindrical
member and the movable cylindrical member relative to
each other, 80 as to release  the temporarily fixed
condition between the movable c¢ylindrical member and

the fixed cylindrical member.

20

25

11, A fluid transport pipe joint according to
claim 5, wherein of the inner peripheral face of the
movable cylindrical member, at least a portion thereof

co-extending from the end on the side of the Jjoint

body is formed as a tapered face having a gradually

. increasing diameter towards the Joint body; and said




cylindrical nenber formed integrally with the joint body and a novable
cylindrical nmenber fluid-tightly connectable to the fixe®oshb&adoosal

menber to be pivotable three-dinensionally relative thereto. FIGURE 1
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tapered face has a maximum inside diameter which is

greater than the diameter of the through bore.

.12' A fluid transport pipe Jjoint according to
53 "claim 9, wherein said protector member is constituted
by a portion of an elastic sealing member for fluid-
tightly sealing the gap formed betweeﬁ the opposed

connected faces of the fixed cylindrical member and

- the movable cylindrical member.

10

-13. A fluid transport pipe Jjoint according to
claim 1, wherein said joint body comprises a
cylindrical member capable of coaxially inter-
connecting opposed ends of two fluid transport pipes;

15 and
said cylindrical connecting portion is formed at
an intermediate portion in the outer peripheral face

oﬁ said Jjoint body relative to an axis thereof, with

said c¢cylindrical connecting portion projecting

20 -outwards in a direction normal to =aid axis.
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FLUID TRANSPORT PIPE JOINT
ABSTRACT OF THE DISCLOSURE

A joint for a fluid transport pipe 1is provided
for use in e.g. connecting and communicating a fluid
Piping device such as a Eranch Pipe or a sluice valve
to a throﬁgh bore defined in a fluid transport pPipe.
The joint includes a joint body to be connected to a
fluid_transport Pipe. This joint body has a
cylindrical connectiﬁg portion projecting therefrom.
The cylindrical cénnecting portion includes a fixed
éylindrical member formed integrally with the joint
body and a movable cylindrical member fluid-tightly

connectable to the fixed cylindrical member to be

pivotable three-dimensionally relative thereto.

FIGURE 1

20




